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After completion of this unit, the students will be able to: 


» Know percentage as a fraction with denominator of 100. 

» Convert: 
« A percentage to a fraction by expressing it as a fraction with denominator 100. 
« A traction to a percentage by multiplying it with 100%, 7 
« Afpercentage to a decimal and vice versa, 

> Solve real life problems involving percentage. 


> Know: 
« Aratio as a relation, which one quantity bears to another quantity of the same kind with pet to their acniicdest 7 : 


¢ That, of the two quantities forming a ratio, the first one is called antecedent and the second one consequent. 


« That a ratio has no units. 
e The importance of the order in which the ratio is expressed. 


» Find the ratio when a number is increased (decreased) to become another number» 
(e.g., in what ratio must 40 be decreased to become 247) - ss 


> Solve real life problems involving ratios. 


> Know that an equality of two ratios e 2 ‘) constitutes a proportion, that is, a:b::¢:d, 
b d 
where a,d are known as extremes and b,c are called the means. 
> Find proportion (direct and inverse). 
> Solve real life problems involving direct and inverse proportion. 
> Know the concept of compound proportion. 
> Solve real life problems involving compound proportion. 








4 PERCENTAGE, RATIO AND PROPORTION 
1.1 PERCENTAGE : 
The word “percent” is a short form of the Latin word “percentum” 
_ Percent means out of hundred or per pungred, The ie. for 
pl Percentage | is“%” 
eter a 1.1 Percentage as a Fraction with Denominator 100 
Se oe | ss Pe 40 
‘ ' = 40% means 40 out of 100,i.e— 
lh Tt eet 60 
60% means 60 out of 100, i.e — 
. 100 | 
85 | 
85% mean 85 out of 100,i.e —— i 
1. 1.2 ane of a Rercontaae to a Fraction by Expressing | 
“ie _ ltas a Fraction with Denominator 100 eae | 


“We can write the percentage a as a action with denominator 100.as in 
_the erisowi examples: 


3096 means 30 out of 100, i.e. 30% = 22 


_—__ $5%4means $5 out of 100, i.e 55% = 








~ 2x 100 


. 
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~ 2x20 | | | 
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2x 100 a 
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Convert a Fraction to Percentage by Multiplying itwith 00% © 8 - 
To convert a fraction to a percentage by multiplying it with 100%, . : ee 


let us consider the following examples. : a ee ice ip f 


EXAMPLE \ el 7 “a. iS aa 
ea the nee fractions as a percentage. . nee 

7 ety: een avi) oe 2 
YI es MD ee Hie) (Wee "tally Samaieaies 
W = | eee (i) - —— 
SOLUTION: a 5 4 . | ee 
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Age | rts ver ert « Percentage to a Decimal and Decimal to a Percentage 
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= it 7 converta percentage toa decimal, we look at the en examples. 


-EXAMPLE=1 


oe 7a ar } P 
- gis Express (i) 54% (ii). 16-96 (tii) . as decimals. 


 Sownon: () 54% = 24% 
De : | | = 0.54 


- ie (ii) 165% _ 16.5 


: 


100 
_ 165 
“1000 
Paaeibnaione vt =.05105 
BCS 2: 
~ 3x100 
ev : eel 
emer 700". - 
zm Me 7 273 
= F900 
A me 


* 
eo? ee eee eee SS ae iy 7] : 


-- —s 


35 mark: Sout of 50 In, | Eng lish, 60 out of 75 in Urdu 
t of 75 in Pakiste an Studies. In which su subject did he 
Sif ‘s St a 
'S percentage in E Engl lish = ae = Me 


| ee 
35x2 | aS, vt 


» 5 b 
— JJ: Ae tae 


} an) - 
— 


















Marks percentage in Urdu = ox 100 emia 


= 20x4 | aan 
= 80% i. 


_ Marks percentage in Pakistan Studies = e x 100° | 


= 24x4 : 2-90; i . 
‘\ =1969or an 
So, Aslam performed best in Pakistan Studies. 


EXAMPLE-3 


hl ie eT ny A VO AY 
. : 


Express (i) 0.7 (ii) 0.13 ~~ (iii):1.26 as percentage. 


SOLUTION: (i) 0.7 = 0.7x100% ne: dh a 















= ” 100% 
10 SY. 
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=7x10% 


= 70% oy onieale ota dl 
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. ot ne wees 
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yi D126 “= 126%100% 
ba 126 


:. = 126 100° % 
~ 100 
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Convert a Percentage to a Decimal and Decimal to a Percentage 
Toconverta percentage to adecimal, we look at the following examples. 
_ EXAMPLE-1 3 
- Express (i) 54% °° (ii) 16 ; % (iii) 27=% as decimals. 


SOLUTION: (i) 54% = 2% 
700 


| 


0.54 

16.5 
li 16 ae = —— 
@) S110 
168 


1000 
+ = 0.165 





GG ae 
3 3x 100 | 

_ 27.3 
700 

_ 273° 


1000 
= ().273 


71% of the Earth's surface is water. | 





Write the percentage of land. 


EXAMPLE-2 


Aslam scored 35 marks out of 50 in English, 60 out of 75 in Urdu 
and 72 out of 75 in Pakistan Studies. In which subject did he 
perform best? — 


b gachl Marks percentage in English = = = x] 00 


= 35x2 
= 70% 
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| Marks percentage in Urdu = 100 ie ; 
| = 20x4 , | 
; = 80% : or 
: - Marks percentage in Pakistan Studies = = x 100 | 
= 24x41 ascungh de 
= 96% : r 
So, Aslam performed best in Pakistan Studies. ] 
EXAMPLE-3 f 
Express (i) 0.7 (ii) 0.13 (iii): 1.26 as percentage. 5 | 
. = wh 
ns ’ 
SOLUTION: (i) 0.7 = 0.7x100% | 
= ~ x 100% i) eve 
10 . - , fs = Js 
= 7x10% ee oe 





= 70 % 





aC) 0.13 =0.13%100% 


- i hy 
@ .26 = 


tag ¢ ie 
re 


et ln bot 
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F XERCISE — 1.1 
1. Express the following percentages as fractions in their lowest form. 
@Y95% (ii) 65% (iii) 75% (iv) 25% (v) 56% (vi) 48% 


| ~ <3 
(vii) 8% (viii) 33=% (x) 37% (=) 87% (xi) 52% (xii) sf 


2. Express the following fractions as percentages, giving your answer 
correct to / decimal place, where necessary. 


° 3 ** 3. ees 4 7 13 3] y ey 21 
\) a we ss paren (v ce 
A5 w> we MS wt wH 


en rr 
vii) — vili) — ix) — x) — xi) — xii) — 
(Vi) = OH) CI Olt ms a) 
3. Express the following percentages as decimals, giving your answer 


correct to 3 places of decimal. 


Y47% (1) 58% (iti) 92% (iv) 8% (vy) 12% i) 120% 


Wii) 180% (viii) 145% (ix) 5% (x) 5% (xi) 18-9 (xii) 58= 9% 


4, Express the following decimals as percentages. 


O05 W099 (i125 (iy) 139 (1.72 (vi) 0.22 


(Vii) 2.64 (viii) 3.41 (ix) 0.845 (x) 1.78 (xi)1.58 (xii) 0.065 


5. Complete the following table. 
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1.1.3 Real Life Problems Involving Percentage 
Consider the following examples from real life involving percentage. 


EXAMPLE-1 


If there are 800 cars in a car parking and 80% of them are - 
Pakistan made, find the number of Pakistani cars. 


SOLUTION: Total number of cars in a car parking = 800 


80% = 80 
100 
é 80 
Number of Pakistani cars = 700 x 800 
= 640 


EXAMPLE-2., 
salt - of the students in a school have been away for a holiday. 
_How many in every hundred have been on holiday? 

SOLUTION: : = <x 100% = 4x20% = 80% 


v of the students have been away means 80 in 
every hundred have been on holiday. 


| EXAMPLE- 3 
_ If 56% of the houses of a colony have a Car, eat percentage of 


houses do not have cars ? 


SOLUTION: | , ‘ 
* Number of houses have acar = 56% = eee 
_ Houses do not have a car = (100-56)% . . ass ‘ py Kei 


BEIM ati : sa . eG P 
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_FXERCISE — 1.2 


If 45% of the students in a school are girls. What is the percentage of 
the boys? 


lf 82% of the houses have a television, what is the percentage of the 
houses which do not have? 


A hockey team won 62% of their matches and 26 % of them were 
ended in a draw. What is the percentage of the matches they lost? 


An aeroplane carries 400 passengers, 52% of the passengers were 


- Pakistani, 17% were Chinese, 12% were from Iran and the rest were 


British. 


(i) Wow many people of each nationality were on the plane ? 
(ti) Whatis the percentage of the British ? 


- Amna scored 46 out of 50 in a Maths test, 64 out of 75 in a Chemistry 


test and 72 out of 80ina Basics test. In which subject did 
she perform best ? 


A table costs a carpenter Rs. 720 to make. He sells it for Rs. 920. . 
What is the percentage of profit he earned? 


If 84 % of a book consists of 420 pus ots Find total Hetil of pages 
in the book. 


Out of his total income Hamza spends 20 % on house rent and 70 % 
of the rest on household expenditure. If he saves Rs. 1800, what is his 
total income ? 


Raheel’s income is 25 % more than that of Rauf. What percent is Rauf’s 
income less than Raheel’s ? 


2 
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1.2 RATIO 


In our previous classes we have learnt about ratios and solved 
problems involving ratios. Let us recall that here. 


In our daily life we are always in need of comparing values or 
magnitude of objects. For example if there are 6 eggs in one basket 
and 24 eggs in other basket. The comparison of number of eggs in 
both the baskets, leads to the concept of ratio. 


So ratio is a comparison of like quantities measured in Ke units. The 
symbol for ratio is ‘:’ 


1.2.1(i) Ratio as a Relation 


Here are six balls. 


There are 2 white balls out of 6 balls. 


The fraction of the balls that are white is ; = : 


There are 2 white balls and 4 black balls. The ratio of white balls to 
black balls is 2: 4. 


We simplify ratios like fractions i.e.,2:4 = J: 2. 
The ratio / - 2 tells us that there is one red ball to every 2 blue balls. 
The ratio compares the number of red balls with the number of blue 


balls. 


“If a and } represent two quantities, where b is not zero, ratio of atob 
is written as a:b or in terms of fraction = a 


If one quantity has the magnitude 2 and the other has the magnitude 
3, then the ratio of the two quantities is 2 to 3, written as 2 ; 3, oF ts 


ci 


Not for Sale-PESRP 


—— 


hall hy 
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If the two quantities in comparison are not in the same units, then to 
find their ratio, we convert them first in the same units. e.g. 
‘if the lengths of the two scales are 50cm and 3m then the ratio is: 


50: 300 (in centimeters) 


; hes ee, era 470) 





A ratio a:b is Said to be in'its simplest form when a and b are integers 
with no. common factor (others than 1). 


EXAMPLE- =]. 


Simplify the ratio 8:1 2 in the simplest. form. 


 sownion: g-12 = °-22 

7, 

| = 2:3 
EXAMPLE-2 


: Simplify the ratio 24: 12 in-the simplest aan 
SOWNION: 24:12 = 24.12 
12 12 
SAPS 


J 2. ] (i) Aibocadeat and Consequent 


Inaratioa: b, ‘a’iscalled the antecedent and ‘b’is called the consequent, 
6g. in ratio 2:5, antecedentis 2 and consequent is 5: 


1.2.1.{iil) Ratio has no Units 


Let us consider a jug and a glass with 1500mi and 200ml jalgs: 
Comparison of the volumes of the juice in two objects. 












Volume of the juice in the glass 200ml 
Volume of the juice in the jug 500ml 


"Volume of the ee in the Jug. 





= 4 or 2:15 











Not for Sale-PESRP : : 
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We_ can compare these quantities because the numerator and 
denominator, are in the same units, therefore, ratio 2:/5 has no units. 


1.2.1.(iv) The Order of a Ratio 


If the magnitudes of the two quantities are denoted by ‘a’ and be 
then ratio from ‘a’ to‘b’ is a:b. 


. , , a 5b 
We cannot write this ratio as b:a, because, a:b # b:a since — #—-. 


Therefore, in a ratio the order of quantities must be maintained; 


e.g.2:5and 5:2 are differentratios because 2:545:2 or #17 
| Sy 


1.2.2 Ratio when a Number is Increased or Decreased 


lf the number of Mathematics books in a school library are increased 
from 75 to 95, then the ratio of the previous number of books to the. 
present number of books is = 75 : 95 

= neal 
i.e. the number of books increased in the ratio of /5: J9. 


EXAMPLE-1 


A student spends Rs.70 everyday, but on Sunday, he spends Rs.20 | 
only. Find the ratio of number of rupees spent on Sunday to 
everyday. | Tet a, 
SOLUTION: . The ratio of number of rupees spent on Sunday 
‘comparing to the other days is = 20:70 


=a — 9) RI/ 

EXAMPLE-2 | 
Increase 40 books in the ratio 5 : 4. What would be the number 

of increased books ? | 

SOLUTION: Number of books = 40 , 

Given ratio is = 5:4 4= 7 ee. : . 

: 5 . : ? - 

Number of books increased = 40x 7 ; ws 

= 10x 5 


= 50 
The number of books increased is 50. 
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EXAMPLE-3 

In what ratio 60 m* be decreased to24 m2 

SOLUTION: Required ratio = new magnitude : old magnitude 
= 24 : 60 


EXERCISE — 1.3 


l. Find the ratio of first quantity to the second in its lowest form. 
7 (i) Rs.24 , Rs.6 (tt) 20kg, Skg 
(iii) 20cm, 80cm (iv) 5m , 5m 
(VY) 1500km , 1200km (vi) Rs.150 . Rs.275 


2. Express each of the following ratios in its simplest form. 


4 


MO iG meme (de> 3 Sis a7 
l — 2 ee 1 — : ee eee ae - . 
Ue 5 | Ce y Cr 
tw) ¢ bd pg wy 2-4 wi) © : 20 
40 20 6 10 
“7 15 sas 12 28 . YS ] 
ie (Vii) —-:— teal 
(vit) 10 . 7 10 | (B) Sa, 3 
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3. Inacity 126 medical students traveled by: 


[eee [ted 
aM | 
Find ratio of the students who used. 


(i) Rikshaw to taxi 
(ii) Taxi to bus 
(iii) Taxi to car. 


In a school library, there are 75 books on Mathematics, //5 on English, 
85 on Chemistry and 60 on Physics. Find ratio of the following: 


(i) Mathematics books to English books. 
(ii) English books to Chemistry books. 

(iii) English books to Physics books. 

(iv) Physics books to Chemistry books 

(v) Physics books to Mathematics books. 
(vi) Chemistry books to Mathematics books. 





1.2.3 Real Life Problems Involving Ratio 
Some of the problems relating to our daily life are given in the following: 
EXAMPLE-1 


There are 1029 students in a school, 504 out of them are girls, 
what is the ratio of boys to the number of girls? 


SOLUTION: Total number of students = 1029 — 
Nomban of girls = 504 | 
Number of boys = 1029-504 
=i 525i ; 


Required ratio = 525: 504 
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EXAMPLE-2 
A rectangle has-‘length of 6cm and width of 4cm. 
_ Asecond rectangle has a length of 9cm and a width of 2cm. 
Find the ratios of: (i) their lengths - (ii) their widths 
; 3 (iii). their perimeters (iv)their areas 
SOLUTION: Given length of the first rectangle = 6cm 
Wiath of the first rectangle - = 4cm 
. Area of the first rectangle =6x4 


= 24cm? 
Perimeter of the first Ursctangie® = = 2x(6+4) 


= 20cm 

Length of the second rectangle = 9cm 
Width of the second rectangle = 2cm 

_ Area of the second rectangle = 9x2 


2 18cm? 
- Perimeter of the,second rectangle = 2 x(9 +2) 


= 220M - 


(i) Ratio of length of the first rectangle to the Jength of 
the second =6:9 -— 


=2-3 


bho 


= 


Lae 


(i) Ratio of width of the first rectangle to the width of 
, we second = 4:2 
oe] 


(iii) Ratio of perimeter of the first rectangle to the 3 
second is ae 20 : 22 





=10: 11 
wy) Ratio of area of the first rectangle to the 
4 secondis = 24; jf ae 
ee Bid 
ae Not for Sale-PESRP 
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EXAMPLE-3 

A couple has 6 grandsons and 4 granddaughters. 

Find the ratios of: 

(i) the number of grandsons to that of granddaughters. 
: (ii) the number of granddaughters to that of grandsons. 


SOLUTION: 
Number of grandsons = 6 
Number of granddaughters = 4 
grandsons : granddaughters = 6:4 
= 3:2 
granddaughters : grandsons = 4:6 


—ees 


EXAMPLE-4 


Find the ratio of: 
(i) 8 rupees each to 72 rupees per dozen. 


(ii) 36 rupees per dozen to 6 rupees each. 


SOLUTION: (i) 72 rupees per dozen means 


ae 6 rupees each. 
12 
Therefore, ratio of 8 rupees each to 72 rupees per dozen 
is same as the ratio of 8 rupees to 6 rupees, i.e. 
Bi 6 = 4s 5 
Required ratio is: 4 : 3 


(ii) 36 rupees per dozen means 


| 
) : | 20 rupees each. 
| 12 


Therefore, ratio of 36 rupees per dozen to 6 rupees tect <4 
is same as the ratio of 3 rupees‘to 6 rupees, Le... 


3:6=1:2 pete 
Required ratio is: I : 2 Ce | «hee 


Wet for Sale-PESRP i a 
i " miter 











_| 18 PERCENTAGE, RATIO AND PROPORTION== 





EXAMPLE-5 | 
Ifa: b=2: 3, find the ratio of 6a : 5b. 
SOLUTION: Given a : b=2 : 3 then 
6a:5b=6x2:5x3 
S215 


HS 6a: sb 2 2g\ 5 


7 __FXERCISE — 1.4 





_ Find the ratio of 6 rupees each to 72 rupees per dozen. 


Find the ratio of Rs. 160 per meter to Rs. 150 per meter. 


-_ 2» Pp 


: S| i Find the ratio of Rs. 72 for 24'to rupees 4 each. 
es: AA square ‘A’ has side 2cm and a. square ‘B’ has side 6cm. 
mt | Find the ratio of: 
5. a 2 G i) The lenath of the side of the square A to the length of the side 
= i ovine of the square B. 


Be fh seo ahar(()) The perimeter of the square A to the perimeter of the square B. 
coe a). The area of the square ‘A ‘to the area of the square ‘B’. 







bas b= AS ay pan the ratio 6a: 2b. 


3¢ 


ary of ae - 40,000 in a month, while his father’s 
are Rs. 35,000. Find the fatio of his father’s: 
Te ri | aE Oi 


ss 


~_ 


avin Cc ity Ee 


' ed eA 
tc tosavings Aas ae. a Fe — 


he ra 
yeast dee 


-~«*= aw 
- 4) > Se 
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9. Asquare A has side 6cm and square B has side 8cm. 
Find the ratio of: : 


(i) The length of the side of a square A to the length of the side of 
the square B. 


(ii) The area of square A to the area of square B. 


10. A family has /2 pets of which 6 are cats, 2 are dogs and the rest 
are birds. Find-the ratio of the number of: 
(i) birds to dogs 
(ii) birds to pets 





1.3 PROPORTION 


The equality? A two ratios is known as Prop eTon: The symbol for 
proportionis “::” or “=”. 


1.3.1 Extremes and Means 


lf a: b=c:d, then the proportion is a: b :: c: d. We read it as ratio a 
is to d is as ratio c is to d. 


a,b,c and d are called the terms of the proportion. 


The first and fourth terms, i.e “a” and “d” are called the extremes, while 
the second and third terms “b” and “c” are called the means of the 


proportion. 





The product of means is equal to the product of extremes, i.e, zh 





- 
° - 
—T—=s * 
q nM. 
Wot for Saie- 
+17 ~~ _- 
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EXAMPLE 

Find the unknown term in the proportion x : 3 :: 60: 15 
SOLUTION: . 

~*~ Product of extremes. = ad =xx15 


=e) DX 
Product of means = cb=3x60 
= 180 


Product of extremes = Product of means 
Therefore, 15x = 180 


ee ay ) 180 
x=— 


; 
: 15 
) % 


‘set jodinve ers | x= 12 
i Thus the unknown term is 12 


ppt betwen ees ratios p which increase in one quantity 
causes ar Proporti nal increase in the other quantity or decrease in 


| ‘one quar ntity ca auses 8 a-decrease in we other quantity is called 
rect paige ortion” shah ae 
| i 0) 


* ma = ~ ‘s io > > - ‘ 
. eee | =o . 4 So? é 
averse Prog 0 ition 28 = hy . Paka: a 


+ 


: oe : 
as a é \ : 
pei eles a : cy ar. é " bis 4 
- ; , * 4 
el we 9 She . « 
“As Las i. “aa me 


rm 


A P =>” Vv) " 
¢ a = o. ? 4 i a 
} Paw) 2 comers 


T he relatior ns hip t ¢ etwe oct Nich increase in one quantity — 


} ~ 
’ - 


causes a proportional dec yin the ott er quantity or a decrease in — 
the one quantity causes a proportic onal in nore aS 2 in the other auantity ; 
n inverse proportion. Rain Voi 


» ea 
: i pe 
ay 
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1.3.3 Real Life Problems 


| EXAMPLE-1 

| The price of 20 pens is Rs.2000. What will be the paee of. 
40 such pens ? 
SOLUTION: Let “x” be the price of 40 pens, Then 


ee. 


Pens Price 
la 2000 
40 x 
Therefore 20 : 40 :: 2000: x or 20: 40= 2000 : x 
20 _ 2000 


40 x 
I _ 2000 


ELE: sea ee 
xx 1 = 2x 2000 | | i haa 
} x = 4000 | i 
| Thus price of 40 pene will be Rs.4000. Pa or 


“ 





* . 
re & Soe .. ets ifs Bi ee. 
















SS SS ws Oa Oe SS Oe Se ee ae Cee -—- 


The price of 80 shirts is Rs. 22000. What would be the PISS of 
30 such shirts ? | 
SOLUTION: Let. x be ie required price, then... 4) 


Wie DOG ty AOR ere aunt - ap 


Shirts | Price 


. oe 

, EXAMPLE-2 
| 

| 


le ale , 
ars enomeg exe: Wye Swat ede 
TGo H au Therefore 80 230: en 
80 c a2 f 
— es, | ae 6 gs iF ao 

2000 0 x 30 | 
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In a school hostel of 300 students, a food stock for 30 days was 
Hie present. Later on 50 students left the hostel. For how many 
bp saa days the same food will be sufficient for the remaining students? 
SOLUTION: 
; Total number of students in the hostel = 300 
Number of students left the hostel = 
Remaining students = 300 — 50 
= 290 
Let x be the required number of days. As the number of students 
decrease the number of days will increase in the proportion. 
Students Days 
oy, ; 300 } 30° 
ee) | 
iaegee | Therefore, 300: 250:: x: 30 
ore 300) 
250 30 | 
-, RS a 250 x x = 300 x 30 
LS": cieett x = 300 x 30 





! eens, 250 
Sa { cx 36 
: ty Pikes: Thus the stock of food shall last for 36 days. 






oe naa eh ree 


> i rE EY ae Posh ; : > ie “4 tat 
UN UTI’ ICT ‘of perso ns inc 
Total nu ter tp 


A 


Binks on Sar 
ik oo hoe \r eo = tah 
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: h 4) BE “ps fPiae st eae iF a pees path fa ital Pe a 

- Py 7 =< on: | 5 £ a7 = ' : ifi® iJ = ‘ L=J “ ! ‘ ‘ “a : ‘a T- ne Re oN fh | r= : z . 7 
i lg } 


7 Se 




















mc 
| __ PERCENTAGE, RATIO AND PROPORTION 23°35, UNIT <i], “i see 
; 
| Persons Days , COAG Bo 
6 12 or aya 
8 spagx AAietess OT 
02:8: XZ . 
Syeda : 
6 wel2 
8x = 12x 6 , | 
x= & —>x=9 ; 
. 
Thus the number of days required is 9. 
| EXAMPLE-5 | 
| An army formation of 900 men has a food stock for 30 days. ra 
| Later on 150 army men leave the formation. For how many Yl 
days the same food will be sufficient for remaining army men? 
SOLUTION: Total men = 900 er? : ) ae 
Men left = 150 a _ oe 


| 

Remaining men = 750 = ee 
ai ore 6 ie 

Let x be the required: number of days. — Dee 7 pres 4 ae! ong 


ee Day Bs ue ane s | P 
Men Pd 8 oe 


AD By : 
; a pe ; 
| : a me oe ee 
900 _ o a y * 
0 wis ~ pe 7 » 7 om > 
G0 - y : ‘ _— ’ 5 - 
‘ ug > a > - * ‘ei a ‘ a | — : . i 
ee Ui ee. * 
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Therefore 










- az | Sa ai oy, ‘ ‘eerie 
- - ‘ ate = os - . 


= 36 days. 
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ati 
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dele “ewe : % et os 
anus the number 0} days required is 3 
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PERCENTAGE, RATIO AND PROPORTIONS 


1.4 COMPOUND PROPORTION 


The relationship between two or more proportions is known as 
compound proportion. For details we see the following examples. 


EXAMPLE-1 


vocal _ A shopkeeper plans to produce 200 articles with the help of 
be 5 persons working 8 hours daily. How many articles can be 
made by 8 persons if they work 6 hours daily? 


SOLUTION: ‘Let x be the required number of articles, we have. 
| Fee So rs ; = Persons Working hours Articles 
7 , a : 8 . 6 ‘i 







Articles 


200 
x 





if 
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EXAMPLE-2 


~i9 
| Rs. 4000 are sufficient for a family of 4 members for 40 vaysh Aa 
| For how many days Rs.15,000 will be sufficient for a fainily 
| of 5 members? 


$ 
fi 


SOLUTION: Let x be the required number of days. Placing the 
given quantities in table, we have ey 


. 
Rupees Members Days | 
3 4000 Qn es 40 A 

15,000 5 | io J bss | | 
: : Since the number of days is required. So we compare the last — | 
| column of above table with the first two columns as follows. 








i ine af yids " SSreazey ay AHORA S 4 We = 
it rupees loc — i asp ea ; 
then the number of da ays sincreases| ee eee sipuii 


what 5 


i. = ea ; ; 


: Ls ee 
a is ze A ith 
« a _ “| ay 


‘thon the numberof lays decrei 


BW ee ee ee 







80 Y BE egQeoe Wut | MOE a 
> 4 nah _. Members neags dz (Nae ee 9 
4000 4 
_ 15000 5 Xs = i +) 
; eta et Pe ister & he peed! on tA pe Sic ow ab i) 


Using arrow signs, we we have niben 4 ae i 


ac. OO: 










Halt Oe So sh eteos isto # nie 


, = On Y. ryt 
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EXERCISE — 1.5 





I- Find the value of x in the proportion 20 : 50:: 3: x? 


2- The price of /5 suits is Rs.6750. How many such suits can be 
purchased by an amount of Rs.4050? 


3- A motorcycle covers 90k in 2 liters of petrol. In how many liters 
of petrol will it cover 225k? 


4- Acertainjourney bytrain takes 5 hours at the speed of 45 km/h. What 
willbethe speed of thetrain to complete the same journey in 3 hours? | 


5- Six men can paint a house in four days. How long it would take to 
paint the house if three men are employed? 





6- Amanager plans to produce /00 bicycles with the help of 25 persons 


working 4 hours daily. How many bicycles can be made by 40 persons 
ifthey work 3 hours daily? 


7- Afactory makes 560 fans in 7 days with the help of 20 machines. How 
many fans can be made in /2days with the help of 8 machines? 


A factory rnakes 600 soaps in 9 days with the help of 20 machines. 


How many soaps can be made in /2 days with the help of /8 
machines? 


9. if the stay of 12 men for 28 days in a hotel costs Rs.6720. Find the 
cost for the stay of 8 men for 14 days in the hotel. 


10- if the stay. of 14 men for 8 days in a hotel costs Rs. 22,400. Find 
the cost for the stay of 7 men for /3 days. 


I- 14 cows consume 63kg of hay in 18 days. How many cows will eat 
770 kg of hay in 28 days at same rate? 


12- Juice manvfacturer produces 3000 bottles in a day employing 15 
workers working & hours. Find the number of bottles manufactured 
when he employs Bee Nornag 6 hours. 
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Review Exercise-1 


Si "| 


. see 


_ 


I- Encircle the correct answer. 


or 


| (i) 20 % of 600 is: | 
(a) 12 (b) 120 (c) 20 (d) 200 


ime el 


(ii) Fraction form of 70 % is: 
7 10 


b) Pe 
(a) 7 (b) 7 (c) ; a (d) 7 


SS 


A Ss 
esi ¢. 3 #7 ———e 


wl , —— 
te = 
t 


® =: - 


ofS 
(iii) an terms of percentage is: 


(a) 35% (b) 35 (c) 20 (d) 20% | } 


ee 


A 


(iv) : in terms of percentage is: 


1 et 6 lle ee og = 






(a) 3% ) 1% Soran) 339% (cliag sag 


(v) 0.13 as percentage is: aiiso%Sq fo sonal At tem 






2) WER eu 
bi 
i. Me 7 


(a) 13 (b) 30. i) 13% @ 10% 
prisy BANE): Le | 
. q , a | | "a 


- , q 
, | “a 
a “ 
." a 
q 


“< 


(vi) In a ratio a: b, “a” is called: ie Se st ee 
(a) extreme (b} P. 
(c) mean 








- (vii)In a ratio a : b, % pins ee 
Mh extreme” 








Hi ¥: (ix)|n a proportion a: b :: c: d, b and c are called: 
Pa 4 (a) means (b) extremes 
oa : (c) consequents (d) antecedents 
Vy postr 
: _ @) Lowest form of 75 : 95 is: 


(—) 15:17 (b) 15:19 
(ce) 19:15 (q) 17:15 


2- Fill in the blanks. 





() 30 % of 1500 is 









_ (ii) Fraction form of 15 % is 


= 


% § iP Gi) > 52 250 terms of Percentage | is 
eek 


«= 


) o e cea os a A 
: Pe ae 








| fiv in terms of ercentage is 
re... 








ti loa: ba Pris called 
sa B = EA ty. ae 
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3- A railway train carries 800 passengers, 55% passengers are men, 
15% are children. What is the percentage of women? 


I (IE ————>~—e 


| 4. Azeem spends 25% of his income on house rent, 60% of the 
remaining on household expenditures. If he saves Rs.2/00, what is 
his total income? | 


3- In aschool there are 220 student chairs, 7/0 student tables, 50 
staff chairs and 30 staff tables. Find the ratio of the following. 


(i) Students chairs to students tables. 
(ii) Students chairs to staff chairs. . | 
(iii) Students tables to staff tables. | | 


6- Two angles ina triangle are 48° and 60°. Find the ratio of the third - 
angle to the sum of the first two angles. 


aC ee 









x 
7- 8 persons can do a job in 24 days, if 4 more persons joined ee fis : 
how much time they will take we SelM tie same fie » . 

8- The stay of 18 students for 36 days i ina hostel costs Rs. 58320. ie (9 


Find the cost for the stay of 9 students for 12 days. _ : 


A naswise ransign Se | 
eb ienolhogmg eaBe 48> YEN 
oqoig sRiavni beilas Sel Sere: 
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9 Ove: saved oN 
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SUMMARY 





Percentage means out of hundred. 


A comparison between the two like quantities is called a 
ratio. | 


In a ratio a:b, “a” is called the antecedent. 
In a ratio a:b, “b” is called the consequent. 
The equality of two ratios is called proportion. 


lf a:b::c:d, then “a” and “dg” the first and fourth terms are 





_ called extremes and “b” and «o” the 2nd and 3rd terms are 


called means 


+ stds 5 
{\ aah: 


r The relation between two ratios in which an increase in one 
‘quantity causes a Proportional increase in the other quantity 
saoase In one quantity Causes a decrease in the other 

_ quantity is called direct proportion. 









he relationship between two ratios in which increase in one 
aie poportional decrease in the other quantity 
>a'ls Called inverse proportion. 


'P Petween two or more Proportions is called a 


Skee & ’ 






UNIT 





ZAKAT, USHR AND INHERITANCE 


> Zakat | : 
> Ushr 
> Inheritance 


After completion of this unit, the students will be able to: 


» Know ‘Nisab’, both in ‘tola’ and gram, on which ‘Zakat’ is due. 

» Know the rate of Zakat. 

> Calculate amount of Zakat in respect of assets owned by a person. 

» Know the rate of ‘Ushr’ levied on land-owner/land-holder in respect of produce of the eet 
> Calculate amount of Ushr in respect of produce of land. 

> Solve real life problems involving Zakat and Ushr. 

» Know the ratio of shares among legal inheritors of a property. 







> Calculate amount of share of each legal inheritor of a property. | A 
= ol . 
: f = 
ES ‘won rs Dal 
Th b= eh os ie ht | ae Z 
a =4 - ee a ae 
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2.1 ZAKAT 


Zakat is one of the five basic pillars of Islam. Zakat is a “trans/ repayment’ 
which Sahib-e-Nisab Muslims pay at given rate by themselves or through 
the Islamic state to the poors and the needy in or after the month of Rajab. 


2.1.1 Nisab 


A Muslim who owns and keeps in his / her possession at least 7.5 tola 
(86.1562 gm) gold or 52.5 tola (603gm) silver or cash money to the 
| equivalent value for one year is considered as Sahib-e-Nisab Muslim. He 
is required to pay Zakat at the prescribed rates given in Quran and Hadith. 


Zakat is paid from two types of wealth i.e exposed and unexposed wealth. 


Exposed wealth includes agricultural goods, camels, sheep, goats, 
minerals, business inventories etc, whereas unexposed wealth includes 
; BES Binet, cash prone liquid assets etc. 


m2 Rate of Zakat 





vakat is paid from the exposed or unexposed wealth by a Sahib-e-Nisab 
z Muslim. The rate of Zakat is 2.5% or _ ofthe total value of the goods or 
i cash amount. ie 










| 41 teens capital goods like machinery equipment, raw material, factory 
ig pxcuptedt from Zakat. 
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| nou nt = Rs. 5,00,000 
ween -* we . 
V) Pe oe ~*~ 
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25 MIL Ask 
Amount of Zakat = Rs. x5,00,000 oe | | 
= Rs.25x500 = aaa i 
| tt R12, 500 5 ie ae r 
EXAMPLE-2 ” alia 2 teat ) 


OE AA) i le A le 


Calculate the amount of Zakat on an amount of Rs.3,00,000, gold of 
weight 40 grams and silver of weight 500 grams, where as the rate 
of gold is Rs.3500 per gram and the rate of silveris Rs.400 )per gram. 


‘Ps “ 
i. “ 





SOLUTION: Cash amount — = RS. 3,00,000 nee () | $ 
Weight of gold = 40 grams oar, A ‘ i 
Rate of gold pergram = Rs.3500 — | a a: 
Amount of 40 grams of gold. = Rs.3500x40 “ee es ‘ieec oy ie 
= Rs.1,40,000... (i) Ja '$ 
Weight of silver = 500grams | bh Lig 
Rate of silver pergram = Rs. 400 a 
Amount of 500 grams of silver = Rs. 400500 


= Rs.2,00, 100 


+ — + 


f 4 . ~ s.° 


From (i), (ii) and (iti) 2 hl - 

Total amount on which Zak hati e deducted is Rs.3,00,000 + 
ips) ¥ + "2 \-< : 

_ Rs.1,40,000+Rs.2,00,000=. 40,000. 

| Rate of Zatat = = oe 5% bi _™= 


= 864000052 ste) 


100 
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a aan ha 
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jee <a 
| 2.2 USHR 
F far fe 
| Toa 
ese) Usher is paid at the rate of 10 % from the vegreutural products of the land 


i 

sry) 

- J 
¥ 


Pitinae 


~ which i is irrigated by natural resources. However the rate of Ushris 5%oON 
the agriculture products of the land which is irrigated by arti cial sources, 


tae “2 ee 
a 
i 
re 
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< “~v eee) ™ 
: aS "i 
’ 








i on 2 if p that! is canals, tube-wells etc. 

thes nt oc 

Hee b> Seer _EXAMPLE-1 

| ie en “ft the wheat crop is produced 40000kg by natural resources, calculate 
i te - the amount of Ushr, if the price of wheat is Rs.950 per 40kg. 


j Behe. i oe) SOLUTION: Weight of wheat = 40,000kg. 
— ———~ss«*#Price of 40 kg'wheat == Rs.950 


be 
i 
| 









Sate Price of 1 ceibueat Sipe 720 
een, 40 
eh odors 950 
mre tele ee = Rs. 1000x950 
5. 
y PA i '¢¥ - +. oe Rs. 9,50,000 
ace ae fo ee ae 10 
say, unt a Ushr = Rs. x9,50,000 


= ise 000 


? to oe 
1 
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2.3 INHERITANCE 


When a person dies, then the assets left by that person are called 
inheritance, and itis distributed among his/her legal heirs. The principles 
of distribution of inheritance are given very clearly in Islam. 


The following amounts are paid before distributing inheritance among 
heirs. 


1- Payment of funeral expenses. 
2- Payment of his / her debts. 
3- Execution of his / her will. 


2.3.1 Ratio of Shares Among Legal Inheritors of a Property 


Firstly we determine which of the relatives of the deceased are entitled to 
inherit and secondly to determine the share of each heir. | 


In Islam there are total of twelve relations who inherit as legal heirs. 
We discuss ten of these in the following. 


1- In case the husband dies, the share of the wife (widow) i is one ; | 


quarter( 2)ir the absence of a child or agnatic grandchild, ahs 


‘ op. 
;' tr our 


2- One eighth (=| in the presence ofa child or agnatic grandchild. ; P 








* “4 
r pf 


3. Two or more wives share equally in this prescribed share. ) 


4- Ason inherits a share equivalent to that of two ‘daughters, , eas 
i.e a brother inherits twice as much as a sister. a: Bl at 


5 A grand son inherits twice as much a as ® grand savghior 
and so on. | 
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6- if the daughters are two or more than two, then for them 
two third of the inheritance. 


7- \f there is only a single daughter or agnatic grand daughter 
her share is a fixed ore half. 


8- Twoor more daughters will totally exclude any grand daughter. 


9- lf there is one daughter De agnatic grand daughter, the 
daughter inherits one half : | share and the agnatic 


grand daughters inherit the remaining one sixth{ 7 Al , then 
making a total two third. 6 


40- The husband inherits one half of the inheritance in case the wife dies. 


Remember That: 
Distribution of remaining inheritance amongst the 


heirs according to Sharia is one of the four duties 
to be performed when a Muslim dies. 





2.3.2 Calculate Amount of Share of Each Legal Inheritor 
of a Property 


Let us calculate the amount of share of each legal inheritor with the 
help of following examples: 
EXAMPLE-1 


A person left a property of worth Rs. 24.00,00. Calculate the 
ammount of share of his wife, a son and a daughter. 


Amount of property = Rs. 24,00,000 


t 
i 
F 
1 
i 
4 
{ 
| 
} 


| a 1 | 
 Wite's share = £524,000 
Data 2 = Rs.3,00,000 — 
eee Rice Tce MR Md mcle peed <~ 
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‘Remaining amount ‘= Rs. 24,00,000 — 3.00.000 
_ Rs.21,00,000 


Ratio of son’s share to the daughter = 2:1 


Il 


Sum of the ratios = 2+1 
a 
Therefore daughter’s share = RS.21,00,000%— 
= Rs. 7,00,000 


- Son's share = 2x7,00,000 


Rs. 14,00,000 | 2h 


I 


EXAMPLE-2 


A person. left a property amounting Rs..30,00,000. Calculate the 
amount of his wife, if he had not any child. 


Rs, 30,00,000 


lt 


SOLUTION: | Amount of property 


30,00,000%= > a anal 


Wife's share = 
>) Ake (eG Seba Re at ie 
= Rs. 7,50,000 ue. 


EXAMPLE-3 


iP et = hi 4 


The amount of a property I left ‘by a deceased, erson is 0 be mex 


hte only, what ul be Re aoe of each 
daug ers only, iis: ans aC 





Ka a | 


= 28 S000 


st Te We 3 
a los its . uP 10t 100 ae 
tabs wi = BRE | On. 


A en oe 1 
= *>_ 
er = 2,20,000x— 
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EXAMPLE-4 


lf a deceased person left a widow, a son and two daughters, 
calculate the share of each, if the wealth left by him amounts to 
Rs. 48,00,000. - 


SOLUTION: Amount of wealth left = Rs. 48,00,000 


= 





Widow's share = 48,00, 000 x= 
= Rs. 6,00,000 
Remaining amount = 48,00,000 — 6,00,000 
= Rs. 42,00,000 
Ratio of son and daughters share = 2:1:1 
Sum of the ratios = 2+1+1 
— os 
son's share = “x42, 00,000 
= Rs.2x10,50,000 
= Rs. 21,00,000 
Share of each daughter = 7 42,00,000 
= Rs. 10,50,000 


| awh) : EXERCISE - 2.1 
1. Galevlate Zakat on gold amounting to Rs. es 10,000. 


2 Calculate Zakat on silver amounting to Rs. 3,00, 000. 


+ Calculate the amount of Zakat on 10tola gold and 40 tola silver, ifthe | 
____ tate of golds Rs.40,000 per tola and the rate of silver is Rs.5000 per | 
: : tola. : 


= 4- Calculate Zakat { on 1 gold of worth Rs.8,00, 000, cash of amount 
| Rs.4,00, 000and silver of weight 5 Utole (Rs. api pertola). 


~ ANS) i<, 
- § Calculate Ushr ona rice a produced by. natural resources 


amounting to Rs. 6, 00, 000. 7 
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Calculate Ushr on a wheat crop amounting to Rs. 3,50,000 produced 
by artificial resources. 


Work out the share of each, if the inherited property amounting to 
Rs. 7,50,000 is left by a deceased, who also left awidow, twoson’sand 
one daugnter. 


_ An amount of Rs. 4,00,000 left as an inheritance is to be distributed 
among a widow and four daughters. Work out the share of each. 


If a deceased left a property of worth Rs. 15,00,000, workout the 


property, if he left behinda widow 


The inherited property amounting to Rs. 20,00,000 is left by 
a deceased. He left behind a widow and two son’s. Workout the share 
of each. 


Asghar left a property of worth Rs. 4,80,000. He left behind a widow, 
three sons and four daughters. Calculate the share of eachone. 
Najeeb left a wealth amounting to Rs. 4,00,000. He left behind 
a widow, while they did not have any child. Find the share of Najeeb’s 
widow. 





Review Exercise-2 









l= Encircle the correct answer. | 





(i) Zakat is deducted at a rate of: 





, a 
(a) 2.5% (b) 35%  - (c) 4:5% @) a 5% J ui i 
, | +E gh aR: ¥- tu 
(ii) On a crop produced on natural resources, Ushr is deduc ed ot ar 
at a rate of: | eee 
(a) 25% o) 5% (c) 10% - (i) 20% : ape 











yn a crop produced on artificial resources Ushr is deducted 


My bce % 


oo the rate of 
(O): SES (b) 10% 6) 25% (d) 25% 
: 1 Sih 
on arc) Zakat on an amount of Rs. 100,000 is: 
; (a) 2500 ——— (b) 25000 (c) 2000 (d) 15000 


~ @)Ushr on a wheat crop produced on natural resources 
amounting Rs.1,50,000 is: 


ss : @ yoann (by S00 (15000 ~*~ @)—Ss«20000 
09/7 The Je share of a widow in inherited property is: 


ot capt oN o 2 Sy 7 (i) 


bo | ™ 


Moa 


“athe share. of a widow in the presence of a child or agnatic 
» grand child i is: 


5 | ae 
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2- Fill in the blanks. 


(i) Zakat is deducted at a rate of 


(ii) On a crop produced on natural resources Ushr is deducted 
at a rate of 


(iii) On a crop produced on artificial resources Ushr is deducted 
at a rate of 


(iv) Zakat on an amount of Rs.2,00,000 is 
(v) Ushr at a rate of /0 % on amount of Rs./.00,000 is 
(vi) In an inherited property the share of a widow is 


(vii) In an inherited property the share of a widow in case 
of no child is 


(viii) If there only a single daughter then her SEIS in inherited 
property is 


(ix) The share of son and daughter in an inherited property is in 
the ratio 


(x) If there are two or more than two daughters, then their one in | 
an inherited property is ___ ee 


3- Calculate Zakat on gold amounting Ret CO ee: 








4. Calculate Ushr on a rice crop amounting Rs.4, 90,000 produced by ae Bes: r 


artificial resources. ea ct oh a 
aonetnedtnt hal oe ae | 
5- A deceased left a property of worth Rs 45,00, 000. ithe left behind 


a widow and two sons, work out the share of each. saa — to ‘ | Sabah 
a We ra “" ; | 











6- Akram left a property of worth Rs.48,00,0 . He left sani 
window, threesons and four daughters. Calculat tethe hes hareof ‘each. 
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Sah is one of the five basic “ales of Islam. Zakat is a “trans/ 
" repayment” which Sabhib-e-Nisab Muslims pay at given rate 
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BA: gle g _ by! themselves or through the Islamic state to the poor and the 
A, 7% ee nerdy. onceina year. 
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“A Muslim | who. owns and keeps in his / er possession at least 
Ha tola ( (86.1562 gm) gold or 52.5 tola (603gm) silver or cash 
_ Money to the equivalent value f one year is considered a 
Ne b- -Nisab Muslim. ) 
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=xposed wealth includes agriculture goods, camels, sheep, 
at s, minerals, business inventories etc. 
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UNIT 





BUSINESS MATHEMATICS 


> Profit and Loss 
> Discount 
> Business Partnership 


After completion of this unit, the students will be able to: 


> Know the: 
e Cost price (CP) as the price, an article is purchased for. 
e Selling price (SP) as the price, an article is sold for. 


> Identify the following relations regarding profit (when SP>CP): 








e Profit = SP— CP, e SP = Profit + CP, » CP =SP-— Profit, 
Profit CP x Profit % 100 + Profit % 100 x SP 
e Profit % =: x100, « Profit=————_, e $P=CPx| —————.|,_ « CP=—_—_—_—__,, 
CR 100 100 100 + Profit 36 
» Identify the following relations regarding loss (when SP<CP): , : 
e Loss = CP—- SP, e SP= CP — Loss, « CP=Loss + SP, ; 
Loss . CP x Loss % 100 — Loss % 100 x SP 
« Loss %= x 100, e Loss =——————_,, e SP=CPx| ——— |], « CP=—————__,, 
CP 100 100 100 — Loss %6 


» Solve real life problems involving profit and loss. | 
» Recognize marked price (MP) or list price of an article. 
» Identify the following relations regarding discount: 

e Discount=MP-SP, © « SP=MP-— Discount, 


Discount 100 — Discount % 
e Discount %=————— x 100, « SP=MP x weapon | 
' MP 100 
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if D. 

i 3.1 PROFIT AND LOSS 
3 Traders purchase and sell goods and services. The traders may earn 
Mt profit or incur losses. We use arithmetic to calculate cost of goods 


purchased and profit or loss incurred by traders. 


In order to calculate costs, profit and loss, in our daily life, we use 
vel arithmetics. This is being done by purchasing some articles from 
7 different shops every day. 


3.1.1 Cost Price and Selling Price 


The price at which a particular item is purchased by ehopkeapers is 
called the cost price. It is denoted by CP*. 


| The price at which an article is sold out to the customer by the 
: __ Shopkeeper ts called the selling price. Selling price is denoted by “SP”. 


3.1.2 Profit 


If the selling price of an article is greater than its cost price, then the 
profit is earned. Profit is denoted by “P”. The following mathematical 
relations exist between profit, selling price, cost price and profit 
percentage. 


Profit = Selling Price ~ Cost Price | 
= SP -— CP 
SP = P+ CP 















Profit% = me x100 => Profit = ae : : 
= _ Here SP = ei +CP | | 
= ising "Therefore : | : ae _ CPx Profit% | op 

: ' ; ] 00 : 
or : eee VSP op»{ Preftté+ 100) 





|S |) : : 
a oa] im 3 pH ; “Dp i Se 00 
att i — § : P= | iG . | 
~ S a) ‘ if i f i i ry i + 
fe La a - \F -t an EE 100 Pro t % 
Pa aT! | a! Wee : ie | Sees ene EAE 
~~ | ‘ 4 « - — 4 — “ é = a et 2 eee =< x - - — = - a —— = 
; a tz as we te SE a = — — an a : = . Not for 8 the: PESRP 
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EXAMPLE- | 
A bicycle was purchased ion Rs.3450 and sold for Rs. 3850. | : = 
Find the profit percentage. E 
SOLUTION: i | 
CP of the bicycle = Rs. 3450 | | : 
SP of the bicycle = Rs. 3850 ) = 
Therefore, Profit=SP-CP = Be — 
= Rs.3850 — Rs.3450 = 
= Rs.400 * ri 
Profit% = (et ms 
CP ee 
_ 5. 
————— | Gs . . 
34507 ).0% sey Wee | 


= 11.59% = 


EXAMPLE-2 
















11.6% 


Then a = Rs. 20 niin 20%) 
Hence SP = CP + P 1% 
Therefore SP = 100 + 20: : =) R: 120— 2 


oe : 
BEA. 
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seek ‘ We whee tne following f formu to find cost price 


ue a st cate ie 
4" = apt 


* Lae 
a * b , . 
Seite ae oe Sey Sete 
= P n i. = - 
‘ 
ae. 
, “i \ 


ee 
iy he 


; 


ae 4 
—" - Ne io & 
" fmt ee — 

yait 

' : ay 
, ; "wa af 
, a 2 
Sls » & 


"an —- 





EXAN »PLE 


Ifa tele ev /is ; ion 


| apa 
Fin da the pre 
p= 
7 T ¥ 


al i 
rs, = 


ae 


7 ral Fa 


ee LS 
“FORT 70 


| 


CP = . x SP 


100% Profit % 













100. 
(100 +20 


e 
\ 


x 2700 


SS 


ee I, BES. 


sed qf or Rs.6590. and sold for Rs. 6850. 
ag i ar i 


= 


roe, ecj ae ee oe 
bys! ra a oe 













r 





~ - ~<" “a * 
ee 
is “S " at fT 


« t 
: awit Ly 


hh Te . 
=, JUS, ua 











{ , Profit 100’ 


A 
poe Gna EE eee 
as Me 
ae a 
Poe ba * 
1 f’D 
7 7 - 
ails a 
F a | yi re i] 
I oFiF } 
- 
=| ———_—__|& 
, — Z 
sah st) 
} Pal 1 of 
= ny rf 


BUSINESS MATHEMATICS . 47 



















EXAMPLE-4 )- SAAS 2 SG 
lf the selling price of 10 articles is equal to wae cost fer of 1] 


articles. Find the profit percentage. Reem wi A 
SOLUTION: Let the cost price of each article be Re. haat SS “i 
_ Then cost price of 10 articles = Rs 10 ‘A pe z 


Then cost price of I articles = Rs.J1 — weer LY oe 

SP of 10 articles = CP of 11 articles | ‘ Ed 

Therefore, selling price of 10 articles = Rs.11 | ry 
Profit = SP-CP’) > > aaa 

Therefore, Profit = Rs.(11-10) = Re. : 


| Profit% = Pa rofl «100) 
CP £9 Fa esi Vs 
I 
Thus, P. t% =| —xl00\% 
ones = , ) eed i 
Aids 10% | ae oR Te alt 


EXAM PLE- 5 ‘ eS 
By selling 100 oranges, a vendor gains the selling p fe ric ce 


20 oranges. Find the profit percentage. ast | 3 +) -! ! 
SOLUTION: Let the cost price of each orange be Re. yh 
Now SP of 100 oranges = CP of. 100 orange Be: profit ) 
Fo Ge Blake nge s+ SPoy P of 20.01 rar a 
Therefore: SP of 80 pee - CP of 16 00 or anges. 
= Rs.100 ae 


i i ee es, ae ' 
P| . ht ~ 
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100x SP 
100 + profit % 


zs 100 x 650 
100 + 30 


65000 


ae 
‘ ~ i ¥is Gah 
mab is RAY > i = Rs.500 


~ 
—* 08 


Thus 5OsI t price of book i is Rs. 500° 
ee 


pay wre 


— 


CP = 





: ie ‘i y 3 . 
‘ 2. 1% & ~~. : 
i Bi oy i we : \} * Gj 
: EXAM ay PLE-7 ~ Wid %) 


On an electr roi ne shop a shopkeeper sells a room heater for 
R Bs 7100 ) gaininc ng | of és pest price. Find his profit percentage. 
C TiC IN: " “Os 


. , woe . 
-— & ’ Y 
: j — se Pom v a % 
, oy & , = 
a) 


thr haga 


. 
° - 
. 
e ——_— —s —_ — 














Therefore, CP = Rs.1800, SP = Rs.2100 . a 
Profit = Rs.(2100—- 1800) = Rs.300 | 
Praptas = (2 00)96 ~~. an 

LCP pare ee 


a? #2 % - 
>Lb4 sVks4 


300 «100% | | - a e al 


Profit% = 
of 76 e | 
| - (2100 a oe ae 
7 op 


| , "= 16.669 jr 
‘Thus, Profit% = 16.67% = : cae 





EXAMPLE-8 * 
A shopkeeper bought 100 Rickey balls for Rs. 40 each. Hes ; 
20 of them at a profit of 5%. At what profit percent mu 
the remaining so as to get profit 20% on the who en i gi 
SOLUTION: : CP of 20 dalek : Rs.(40x 20 sary 22 
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- Profit ‘on 20 balls = 5% — ee ies 


soba 2s ae 
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The refore, “desired SP of 80 balls = Rs.(4800- 840) 
Be leh sao -0Rs:3960 
a cP of 80 balls = Rs.(40x 80) 


i 


i Se ee ay’ wm Ls 
in A . <=. se - | § Pm > as ti i a - 
a res = Rs.3200 


peauired: gain on 80 balls = Rs.(3960 — 3200) 
ey p= RS:760 


(Required profit)% = Profit 100 \% = a x 100 |% 


= 
a 
i 


= 
= 
= 
= 
= 
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= 
= 
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z 
= 
= 
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ee (760 
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23.75% 
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EXAMPLE-1 ; 
Daniyal buys 6 sweets at a rupee and sells them, 8 eWeete | 
for a rupee. Find his loss percentage. 

SOLUTION: L.C.M of 6 and 8 is 24. 


Let us suppose that Daniyal buys 24 sweets. 


I 

i 
— 
7 

os N 
& 















CP of 24 sweets = Rs{ 124) = Rs.4 - ; 


SP of 24 sweets = Rs/ x24) = Rs.3 
Loss = CP —SP a) ea 
= Rs.(4—3) = Rel 5 
ae . ¥ loss | — d av . om 
Thus. Losstog= ep * x 100 | ey on . rai ig = 
I | a 
v = —x100 = 25% orn Bi ee + 
4. Spye t)s | oe Ree 
EXAMPLE-2 ; 7 es ha x 


A shopkeeper sold two radios at Rs. 1020 each, On one he 3 
gains 20% and on another he loses 20%. - wien) Saat 
How much does he gain or lose in the whole i rans. action?, 
SOLUTION: In case of first radio: a all 
SP = Rs.1020, _ Profi t= 20% 


i Ae AN eas 
Th relore CP = Rs| ~~ 1020) 


= 
mS ba a oa 


Me Oe SE IE ras 
In case of segends radic ai ee 
SP == i 


Ve 
aja 1 1020 


| ‘ae Saag Moe | 
[4 | Be ia Total cost of both the radios. Rs. 850 + Rs. 1275 
RN Pie am) ioe Ome coe Rg 2725 

_ Total sale price of both the radios = Rs.(1020 2) 


| = Rs. 2040 
Loss in\ whole transction = Rs.(2125 — 2040) 


re me’ = Rs.85 


many t san 


Thus, Loss % = ee | $5 «100% 
hat pric 02125 

; 4% 
Loss% = AY 


ube | 4 bic cycle dealer sells a Bievele at a profi of 8%. Had he sold it 
ie Oy fe or Rs, 73 less he would have lost 2%. Find the cost price of 





! )LUTION: “Let the cP = Rey: | 
es cay Bats 
- eae Hence SP = = cp| ProftFe+100) 
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EXAMPLE-4 SAMA 
A boy bought a book for Rs. 575 and sold it for Rs. 320. What. x | “ 
was his loss percentage? . ¥. bt) 3 = 
SOLUTION: CPofthebook =Rs.575. 3 ., = 
SP of the book = Rs. 320.  : tz MOTUG : ~ 
Loss = CP-SP a - 
= Rs.(575—320) “i 
= Rs.255 oo ‘ 
Loss percentage = [a 00 ; = 
( cost price = os é: 
= (ZF «10026 | { ee 
t BS ee 
‘= |——x 100 |? My 
We : ) : . a 
5100), oS ee ~: 
is, 4: 
| 2 ots 
3.1.4 Real Life Problems oe Sse ie 


In our daily life when we go to the market to purchase different oe 
items like books, cloth, grocery, ready-made garments, slectanigs ete. 
we experience about CP, SP, Profit and Loss. Micalle 


Let us consider the following examples for this Sunceae ee) 

oy oy =e SINAN, re ha. 

EXAMPLE-1 Ae) city 

A shopkeeper sells ‘a fan for Rs. 1520, At what pr “ Ss I ld. 
he sell it to get a profit of 15%? ta i pitrse 
SOLUTION: Let the cost PAS is Rs. 100. Ther a pl 15% 


pei Le af a ma, A lee 
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‘when CP = Rs. 100, then P = Rolls 
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Wena 


| \ i hi eesti a Shirt for Rs. 960, the Bromioaner lost 20%. 
is es For what price should he sell to get 35% profit? 


_ SOLUTION: Let CP=Rs. 100 





a mee | Loss = Rs.20 
' “yi : ® om 


pele . SP = Rs.(100 20) 7 7 : 


Rs. 80 


i 


100 
= Rs,—— 
80 


Pan. Rs. 960, fen CRIs. a 960 


die pe oe wit | 
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= Rs, ]00x 12 


= Rs, u2008 


~ re Why 4 7 
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2. 


3- 


5. 


]- 


be 
it 


ila Sea , 
a [ * 


Rs.209, he would have lost 2%, For how much the man purchase 


EXERCISE — 3.1 


Find the SP, when 

(i) CP=Rs. 950, Profit=10% (ii) CP=Rs. 1540, Loss = 5% 

(iii) CP = Rs. 9600, Profit= 10% (iv) CP =Rs. 126000, Loss = 5% 
(vy) CP=Rs. 480, Profit=3% (vi) CP=Rs. 760,Loss=4% 

Haris purchased a car for Rs.248000 and spent Rs./2000 on its 
denting and painting. He sold that at a profit of 5 %. What did the 
customer-pay to Haris? | 

Find the CP, when 

(i) SP=Rs. 672, Profit=5% (ti) SP=Rs. 851, Loss=8 % 


Pa ep ae See a ll / . 
(tH) SPS Rso1 1a 39 Profits] 2 = IN SERS. 20407 boss = ae 
2 ¥ } 


() SP = Rs. 100, Profit = 332 a 


A shop-keeper gains a profit of 7% by selling a dinner set for 
Rs,3852. \f he sells it for Rs.4050, find his profit percentage. 


The selling price of /2 articles is equal to the cost price of /5 
articles. Find profit percentage. 


Find the cost price, if a fan is sold for Rs./470 , to get a Aron lth 
of its cost price. 6 


A man sold an almirah at a profit of 1%. had he sold it for 







Three chairs are purchased at Rs. 450 each. One of these is sold ata 
loss of /0 %. At what price should the other two be sold soas to 
gain 20 i on the whole transaction? 
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Bi| CO fa dP : 
oa : 
my 
have sriertered c on the marked price or the list price of goods by 
nn to the | purchaser is called discount. 


& ob eee 
rs err 





arke a and List Price 
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| it = List Price or Marked Prices Discount % 


ee 
| 28 
| 3: 
eg 
‘| ee 
i 
1 Be! 
ao. 
ate 
E 
|8e 





seo Discount = Marked Price — Sale Price. 
Hes _=MP - SP | 
eee Discount = List Price — Sale Price. = 
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3.2.3 Real Life Problems | _ ea 


EXAMPLE-1 


The marked price of a toy is Rs.750 and 2% discount is oferedie on 
cash payment. What cash payment one should pay for the to: 





















— 
,- 

ee ’ 
| ig 


OlOyYr - 
SOLUTION: 
Marked price of the toy = Rs.750, Discount rate = 2% 


Discount = Discounts x MP) = Rss 730) 
| S'Rs. 15 eae in 
SP.=MP-Discount © 
SP = Rs.(750-15) = Rs.735 
Thus Rs. 735 should be paid to purchase the toy. 





EXAMPLE-2 
An article is sold for Rs.1000 after may Tt a discount of 7 7% on 
..the marked price. Find its marked price. == sqaatocie W 


SOLUTION: Let the marked price be Rs.100 U0 WOR sce 
pone ne | 


as Discount allowed on it= AS of. Rs. 100 


ae 


ore “Tl a Pe me Use Rs.93 
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_ EXAMPLE-3 


LHR - ea] A television dealer marks a television with a price which is 
Zmore than the cost price and offers of 10 % discount on it. 


é hick Fi nd the profit percentage. 
Be cir on Let the CP be Rs./00 


al MP = Rs.(100 + 20) 
an Agen ms i Seer = Rs. 120 


ty 10% of Rs 120 = “ag 120 


Discount = Rs.12 
~ SP = Rs.(120- 12) 
asp Rs.108 | 
a y Thus, “Prop it Percemuge = (SP-CP)% = (108 ~10 hier 
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a ae 


shopkeeper o rs S$ a discount of 15% on the marked price. 


How ‘much me ae ihe G st price BUSS he mark on his goods 
to. gain a profit of 1 ( 2? 


$0. LUTIO: IN: Le at the < ost : | 
Then $= eis. > gain = = 19% of Rs.100 = Rs.19 
Therefore § SP =Rs 
‘nerefore “le ae Si Rs.(100 +19) 
a, j 











* s.119 
/hen MP is Rs.100, the 1en SP_ = 100. GE R885 
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. — wre. + 


| EXAMPLE-5 fo. | | 
During January sales, a departmental store offers a idiecourtl 
of 10% on marked prices. What is the purchase price of a m 













dinner set with marked price as Rs. 8450? i 
SOLUTION: Discount of 10% on a MP of Rs.8450. 

= MPxl0% ae a 

= 8450x— ~ ae ee) P| 

100 tere loth ae 

= Rs. 845 Oe la Vie er 

Purchase Price = Marked Price— Discount _ Ger . fr: 

= Rs. (8450 — 845) See 

| 7S Stree 

= Rs.7605 yt 

>) 9 Garhety et) es 

EXAMPLE-6 peri _ 

A bicycle dealer offers a discount a I 0% and still makes anew re si 






profit of 26%. What is the actual cost of a bicycle, with — ey "aha 
marked price as Rs. 840 ? 
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EXERCISE — 3.2. 





1. Find the selling price, when, 
(i) MP=Rs. 728, Discount=6% ~ 
(ii) MP=Rs, 2760, Discount =5 % 
(iii) MP = Rs. 395.75, Discount = 8 % 


= a ee ee. eee 
- = = si ne 
4 
-— f - 


=f _ | 2+. Find-the marked price when, 

Hoe eles _ @) SP=Rs.515.20, Discount = 8 % 
pa (ii) SP = Rs.858, Discount = 12 % 

| (tii) SP=Rs. 2400, Discount = aa % 


a a 


ule == e The marked price of a ceiling fan is Rs.720. It is sold for Rs. 684. 
| What t percentage discount is being allowed? 


4- The mare price of ming pecnine is Rs.3640. During sale season 
it is sold for Rs. 3367. Find the discount percentage. | 


Hs The marked price ofa a book isk Rs.480, The shopkeeper offers a 
of % and still | gains 8%. Find the price at which the 
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‘Wee | 6 Atrader mar s his goods in such a way that after allowing a 
- mtgil\a. 


ee Zé i ae if an article costs him Rs.720, 
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3. 3.2 Profit among the Partners 
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3.3.1 BUSINESS PARTNERSHIP 


An association of two or more persons to carry on a business for the - 
purpose of making profit is called partnership. Partnership can be 
classified in two types, Simple Partnership and Compound Partnership. 
When capital of partners is invested for the same length of time, the - 
partnership is called simple. In such cases, profit or loss is distributed in 
proportion to the amount of capital invested by each partner. — 

When the capital of partners whether equal or unequal are invested for 
different lengths of time, the partnership is called compound. In such — 
cases, profit or loss is distributed in accordence with the products of the 
capital and the periods of their investments. 


In the following examples we show, how the profi tamong the partners is is , 
distributed. 


EXAMPLE-1 
Aslam, Anwar and Akram earned a profit of Rs.2,50;000 from a 
business. If their investments in the business are of ratio 4:7:14 
respectively. Find the profit of each. 


SOLUTION: Given ratios = 4:7:14 
SUT of the ratios = 4+7+14— 
=P) 
Profit earned = Rs. 2,50,000 


Profit eamed by Aslam = =x? 50,000 = Rs, 40,000 
Profit earned by Anwar = —x2,50,000=Rs.70,000 


Profit earned by Akram = ~ x 2, 50,000 = Rs. 1,40,000 


EXAMPLE-2 “od 
The shares of three partners in a business are in the ratio 2:3:5. 
_ If they suffered a loss of Rs. 10, 00,000 in the business, what was the 
share of each individual in the loss incurred? fale 


SOLUTION: . Given ratios = 2:3:5 
Sum of the ratios = 2+3+5 
=]0- 





o% 
3 j 


Total loss = Rs. 10,00,000 
















a 
Ae 


- Los ssof a holder = - 2 10,00,000 = Rs. 200,000 
s in nite : ae | 10 

Loss. ar i aie holder = ie x 10,00,000 = Rs. 300,000 
Seid ats e6cku 


ih oe a f Br a 4 “it | ‘) , 
bs bos ss of fthe third share holder = > x 10,00,000 = Rs. 500,000 
Bs ~'. mf G2- vy estean ay | 10 
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Sh 3720 00 be divided into three shares in such a way that 
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3rd share = Rs.3720%— 

= Rs.120x6 

= Rs.720 . ; 
Check: Rs.1800 + Rs.1200 + Rs.720 = Rs.3720 


EXAMPLE-4 


Jamila and Alia enter into partnership and their shares are in 
the ratio of / _/ . After 4 months, Jamila Was half of her 







23 =~ 

capital and after 8 months more, a profit of Rs. 500 is divided. 4 
What.is Jamila’s share of profit? y, 
. | -*3 

SOLUTION: = Kutivof Profit = 5 =3 72 my ; 
They must put their capital in the same ratio. If Jamila puts a 
Rs.300, then Alia puts Rs.200. After 4-months Jamila withdraws 
half of her capital. Jag 
After 8 months profit earned = Rs.500 | y x 

Jamila's investment for 4 months =300x4 “ink 


. al 


- Jamila's investment for the pext $ Mors =— Ls (300) 8 


Loy eyih.t: ke ees = Rs. 1200 hs ater bat 
| Jamila's investment for 12 month +Rs. ee é 10 


> get 
ide 
et Rs.2< 00 





| , SARS Or Ft $5! ence ae AS a 
re yet: | Ala's investment or 12 mon ith = 200% 12 x12 
a < i = Rs.240t d) 


2, the investment for e aC h is the sar 
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EXAMPLE-5 — 


Umer and Ali purchased a plot with an investment of 
Rs. 3,00,000 and Rs.5,00,000 respectively. On selling the plot they 
got a profit of Rs. 2,20,000. Find the share of each in profit. 





ay <i) nnoaenan aa Nand Umer Ali 
re * A invested . invested 
Ded) cee - SOLUTION: 3,00,000 : 5,00,000. 
shea het . ; 3:5 


| Jad Ye Vat ‘ Ratio of profit = 3:5 
ween | Sumofthe ratios «= 3+5 = 8 


Smee nace es *\ Total pron = Rs. 2,20,000 
; a: ~. ~___Umer's share in profit = esa 0:000, — x3 
| St i 

| 














“Peg Bape y aie = 27500x3 a) 
DES ra, airy tisk c= Rs, 82,500 


Ali's share in profit = on 


| = 275005 
ae Tee ee Wee= Rs, 137,500 
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4. 


I. 


lil. 


LV. 


Three persons invested an amount of Rs. 3,000,000 in a business 
with shares ratio 2:3:7. They earned a profit of Rs. 600,000. 

lf they are interested to wind up their business, what amount 
every share holder would get? 


Three members of a firm distribute the profit Rs. 67,200 among 
themselves inthe ratio 2:3:7.Whatis the biggest share of the profit? 


A sum of money is divided among three persons, A,B and C in the 
ratio 10:7:5 respectively. \f “B” gets Rs. 14 more than “C”. How 
much will “A” get and what is the total sum of money? 


Review Exercise-3 
Encircle the correct answet. 


Profit is earned when: 


UNIT -3 





(a) SP=CP (b) SP <CP () SP>CP (d) none of thete 








Loss is there when: 
(a) SP=CP (b) SP<CP () SP=MP (dq) SP>CP 
Profit % = ? where SP > CP | 
(a) profit (b) profit 100 
CP CP 
CP x profit % 100 x SP 
(¢)  ———__—_——— (0), = eaters 
100 100+ profit % 
are ’ 
We soe SP. > CP ” 100 + profit * scp 
(a) Profir—C. | 100 
rsinlves ha CeO Zoe eee 
(c) — Loss LBL Sere ae OTSiship ant 
CP =? | , ay i asAgy . | Born nMnoOe 
it (6) parte ‘SP -)GHS) aut ahha 
ote: CORTE AS ive ori iss discount 100 oa) ain “At < 
o MP + discount 12 = Ho ener | age 


4 | 2+ Fill in the blanks. 


i. The price at which a particular item is purchased is called __— 


ii. The price at which an article is sold out is called ___—»—>— — 
iii. When SP > CP, CP = SP -? 





iv. When SP < CP Loss % = 


| - mp =-0s3" 





ps A shopkeeper gains a profit of 8% by selling a washing machine for 
) Rs. 12000. \fhesellsit for Rs. 10,500, find hisloss percentage. 
: 


-4- if there is a 70% discount on marked price of a television and still 
makes a profit of 5%. If it is sold in marked price, what is pron 
me hs percentage? 


i; : _ 5- Distribute Rs.33,000asaprofitina business egeuainc three persons, 
| ~~ iftheirsharesareinthe ratio 3:5:3. 


' 
. 6- Three members of a firm distribute the profit amounting 
}h Rs.1,44,000 among themselves in the 3:4:5. 


_. (Y) What is the biggest share of the profit? 
(ii) What i is the smallest share of the profit? 


SSG ~~. SUMMARY 


pando The price at which a particular item is purchased is called cost 
: Price. Itis denoted. by “CP”. 


+ The price at which an article | is sold out is called the sale price. 
~ tis denoted ede aa (ih 





way aM 
HW: 
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FINANCIAL MATHEMATICS 


Commercial Banking 
Exchange of Currencies 
Profit / Markup 


Insurance 
Leasing / Financing 





After completion of this unit, the students will be able to: 


. 
| 
. 
> Know commercial bank deposit and types of a bank account (PLS saving bank account, . 
current deposit account, PLS term deposit account and foreign currency account.) ) 
> Describe negotiable instruments like cheque, demand draft and pay order. ley Daeg: 
> Explain on-line banking, transactions through ATM (Auto Teller Machine), debit card. : Siac), | Eine 
and credit card (Visa and Master). 


» Convert the value of a given amount of the currency of one country in terms of ‘another currency. . tet . 
> Calculate: ge 
e The profit/markup, al PEAS) | inenw)> 
e The principal amount, SS A wie 






e The profit/markup rate, 1D. ar ee ALacrAG 8 a 


« The period. | ! | | os eater at TPee} UOUCURRETOM. 
> Solve problems related to commercial banking and national : I saving s goer veniam 


> Define insurance in its simple terms. ‘cpbakeybien aaa edt T winedsori 


> Know life insurance and vehicle insurance. Wi ~ | : Taree n> 
> Solve simple real life problems regarding purchase of life and rt oe ee: uranc some ecif aaa” 
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>» Know ot bh pL averte eral yaaa, . 
jor 4 oO 
+ Leasing/financing of motor vehicle, 0 ao UD Pa tne i. bein, i (al cde 
Down payment, : ‘, it . ae od b tt ds ' ~ * 7 
x . ni ashi e. ae teat ney = Ls 


xe Motos vehicle losuretiat AN SOSA Wa iudioacis ‘a8 Sins UAT ID 
2 SOTA) pinay ues een alesis. 
hae ta Dron 
« Repayment in monthly ‘installments. hp ote. 


> Solve problems related to leasing/fi ci 
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4.1 COMMERCIAL BANKING 


A banking business which is related to the accepting of deposits, 
advancing loans and undertakes other services for its clients is called 
commercial banking. Bank collects the idle savings of people and firms in 
the form of deposits in different accounts. 


4.1.1 Bank Deposit and Types of Accounts 


There are three major types of accounts which can be maintained with 
banks to keep the deposit or surplus funds. These are explained below: 


1- Current Account: Very popular accounts with high 
degree of liquidity. | 


_ 2- Saving Account: An important source of funds for the 
banks. 


3- Fixed Account: An attractive source of fund for long term 
lending and investment purposes. 





Current Account 


A Current Account or demand deposit is running account which 
continuously remains in operation due to its liquidity. It is used by a 
customer to transfer and withdraw funds on demand without prior notice 
to the bank. The bank is bound to honour the cheques subject to 
availability of sufficient funds. 


In Pakistan, the current account can be opened with a minimum amount 
ranging from Rs. J,000 to 10,000 with or without minimum balance 
maintenance requirements as specified by the bank. Since the funds 
placed in this account are for very short period, so interest cy proiit is not 
paidbybankonthisaccount. | 


Saving Account 


Saving account, as the name suggests, is meant to encourage thrift and 


promote saving among the persons of small means. The bank pays 


nopmne | Not for Sale-PESRP 
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The depositors are normally allowed to withdraw a limited amount of 
money without any prior notice but for withdrawal of large amount from 
such an account, a prior notice of 7 to /5 days in writing is required to be 
served to the bank. In order to mobilize savings and accommodate the 
clients, the bank normally waives off the notice period. 


In view of the withdrawal frequency, bank keeps a minimum amount in 
reserve to meet the customer's demand and the remaining funds of 
saving accounts can safely be invested by the bank in any profit oriented 
venture/ schemes in the form of loans and advances. 


PLS Saving Account 


In Pakistan, the profit and loss sharing (PLS) saving account was 
introduced in January, 7/982. PLS Saving account can be opened with 
small amount (normally notless than Rs. 00). Acredit balance of Rs. /00is 
eligible for sharing profit and loss of the bank. Withdrawal of small amount 
from PLS account is allowed but for the whole amount a prior notice is 
required, if so desired by the bank. The profit earned & loss sustained on 
PLS saving account will be credited/debited as determined by the bank 
on the basis of its net working result at the end of each half year/full year, 
depending upon the mode of payment of profit. 


Fixed / Time Deposit Account 


Fixed or time deposit account, as the name implies, are deposits kept with 
a bank in an account for a certain period of time ranging from 3 months to 
5 years. Time deposit is kept in the bank by the customers to earn profit. 
On maturity of the time deposit, the bank pays the principal amount along 
with profit of the stipulated period to the holders. This deposit is not 
payable on demand like the current deposits but can only be withdrawn 
by the depositors on expiry of the specific period for which the funds have 
been fixed. The rate of profit on fixed deposit is comparatively higher than 
Saving Deposit. The longer the duration of deposit, the higher is the rate 
of profit and vice versa. 


The bank on receipt of funds for time deposit issues a receipt or a 
specially printed form as an evidence to the deposit holder. Normally such 
deposit holder is not issued cheque book for funds withdrawal. After the 
expiry of the fixed period, the depositor presents the receipt duly 


bos F | i 


discharged and gets the amount in cash or gets the same transferredto 

his account. If the depositor needs funds before its maturit / date, the — Dee 

- bank usually-ob\iges the customer with or without making par al amount’ AS 
cf payable profit proportionately. Si Op, ee a ae 
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The depositor may also avail financing facility on nominal markup rate, 
normally / to 2% over the deposit rate, from the bank against the security 
of time deposit. In case of demand deposits, the bank has to keep higher 
reserve ratio to meet the depositor’s liabilities. But for the time deposit the 
reserve ratio is quite small. 


Foreign Currency Accounts 


A foreign currency account is the account maintained with the bank in 
foreign currency, like Dollars, Pounds, Euro etc. These accounts are 
maintained, operated in line with the instructions of State Bank of 
Pakistan. All the banks or authorized dealers may without prior approval 
of the State Bank of Pakistan, open foreign currency account of Pakistani 
national residents in or outside Pakistan, including those having a dual 
nationality. All foreign nationals, firms and companies established / 
incorporated and functioning in Pakistan including those having foreign 
- share holding can open foreign currency accounts. However, airlines and 
Shipping companies operating in or through Pakistan cannot open foreign 
currency account. 


Foreign currency accounts can be operated in Current, Saving, Fixed 
accounts. Rate of profit in a foreign currency account is very nominal as 
compared to local currency accounts. Foreign currency accounts can be 
operated by remittances received from abroad and travelers cheques 
issued outside Pakistan. Accounts can be maintained and payment can 
be made in any currency of choice of the account holder. Credit card 
facility can be obtained by the account holders up to the extent that they 
can utilize their balance in or out side Pakistan. 





The bank can mark lien on the foreign currency accounts in respect of 
banking facilities like credit card, bank guarantees and loan/credit etc. 
availed by the account holders in and outside Pakistan. Foreign currency 
accounts are exempted from zakat and taxes. 


4.1.2 Negotiable Instruments 


\. | (Se 


~~ ‘The word “negotiable” means transfer for consideration, whereas the 
~ word ‘instrument’ means written documents creating right. So 
| ' negotiable instruments means documents in writing which create a right 
a a © in favour of some person and which is freely transferable by delivery or 
at eit Said Ose Ie 6 ic cstpew/in'Aaapsernstinrs am 


. eh if ory " ay wet 


fo ee po Ts — 
1 
Wet for. . se 
ts L Cs ° * 2p - | ri Saba" 


¥ 





FINANCIAL MATHEMATICS 71 UNIT -4 


A negotiable instruments means a promissory note, a bill of exchange 
or cheque payable either to the order or bearer of the instrument. 


Bill of Exchange 


A Bill of Exchange is an instrument in writing containing an unconditional 
order, signed by the maker, directing a certain person to pay a certain 
amount only to or to the order of, a certain person or to the bearer of the 
instrument. . 


Parties of Bill of Exchange 


Drawer: the person who draws the bill. 
Drawee: the person in whose favour the bill is drawn. 
Payee: the person to whom the payment is made. 


Cheque 


A bill of exchange drawn on a specified banker and not expressed to 
be payable, otherwise then on demand. 


Drawee & 


Parties of Bill of Cheque Drawer, | L fy | . | 
Payee 


Pay Order 


Pay order is like a cheque, issued by bank on the request of its customer 
or in payment of its own expenses or dues, drawn on itself, to pay a 
specified sum of money to the order of specified person. Pay orders are 
usually issued by the banks on receipt of full amounts involved, which 
means that it would not be returned unpaid due to lack of funds. It Is also 
called banker's cheque or cashier's cheque. Pai 


Bank Draft 


An order to’ pay money, drawn by one branch of a bank upon another 

branch of the same bank for an amount of money payable to or order of * 

payee or on demand. The bank draft has an important advantage over a ps 

‘cheque as it would not be dishonored forilack of funds Since itisfunded 
~+ instrument. The draft normally drawn from the branches located out of — : i= 

city. The bank charges nominal fee for preparation ofbank draftwhereas 1 a 

pay orders are issued without any chargesbymostofthebanksivs) a 
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| 4.1.3 Online Banking 


Electronic based banking service provided by devices such as ATM™ 
(Automated Teller Machine), POSs (Point of Sale), Automate= 
Clearinghouse, Network, Internet or Wire. In other words, online bankin 

is a system for transmitting and executing instructions for bankin 
transactions in real time through electronic telecommunications alt= 
computerized links between bank and customer via telephone line & 
satellites or automated teller machines. 


ae = 


Under online banking system, the customer maintains account with an& 
specific bank and can transfer and withdraw the amount from any brancl— 
of the same bank. If the customer has been issued a debit or credit card 

only then the customer can withdraw or transfer the funds through ATN® 
linked with M.Net or One Link banks. Under online banking systen= 
instructions from the sender to remitting bank and from the remitting bank 
to the paying bank, are transmitted through electronic means of 


communications, funds received and payment takes place in real time 
instantly. 


Debit Card / ATM Card 


A'debit card enables the holder to have his purchases directly chargec 
from funds in his account at a deposit taking bank. ATM card is paymen 
Card issued to a person for activating automated teller machine-compute' 
based terminal which allows consumers to transfer and withdraw funds. 
The account holder is also allotted a pin code to execute the transaction. 
Now debit cards andATM cards have almost the same features. 


Credit Card (Visa and Master Card) 


A card indicating that.the holder has been granted a line of credit. | 

enables the holder to make purchases and / or withdraw cash up to ¢ 

prearranged ceiling. The credit granted can be settled in full by the end a 

a specified period or can be settied in parts, with the balance taken a: 

- extended credit. Interest is charged on the amount of any-extended credi 

and the holder is sometimes charged an annual fee. Visa card is issued t 

_ every client where as Master card, which has normally attractive cred 

fines is issued to valued clients having highly net worth. Visa and Maste 

are two different companies through which the bank arranges th 
jssuance ofthe creditcards. = : 
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ATM (Automated Teller Machine) 


ATM is a machine installed by the bank to dispense cash to its account 
holders. It is a computerized machine linked with database of the bank 
enabling the customer to draw down cash round the clock through 
magnetically encoded bank's ATM card by using specific PIN code 
allotted by the bank to the customer. The ATM may be used by the 
customer for withdrawal, transfer of funds, balance inquiry and mini 
statement of account. ATM may be operated either on line with real time 
access to an authorized data base or offline. 


Moreover, other multiple banking services are also being provided by the 
latest ATM machines having diversified functions. 


4.2 EXCHANGE OF CURRENCIES 


The word foreign exchange is related to the exchange method through 
which payment in connection with international trades are made. It covers 
the method by which the currency of a country is exchanged for that of 
another. 


Different countries use different forms of currency and their units of 
money are called by various names. The United Kingdom uses the 
Sterling Pound, the United State of America uses the American Dollar, 
Thailand uses the Baht, Malaysia uses the Ringgit, Indonesia uses the 
Rupiah, the Philippine uses the Peso and Singapore uses the Singapore 
Dollar. We can buy or sell foreign currencies at any bank or through a 
money changer. 


Every day, major banks display the exchange rate’ of the various 
currencies. These rates fluctuate every day and are determined by the 
supply and demand of various currencies. | abun te 
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“ee : Table below shows the exchange rate of the various currencies displayed 


oy a by a private bank. | | 
f _ | Selling TT&0D puving TT Clean Tehegues 
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‘of? Him se pr Currency _ 


f 129.7968. - 129.4542 129.1092 
| 83.9412 83. 7246 83.5781 





th ; ' sreih iS en each , 


AUSTRALIAN DOLLAR) 77,7588 | 77.5820 77,4379 
a 0.895236 0.893009 0.891447 


tte x REAN DOLLAR| “284 


2. 5931 
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(ii) Rate of UK Pounds (buying) = Rs.129.4542 
_ Amount of 50 Pounds = Rs.50x 129.4542 
= Rs.6,472.71 
Rate of US dollar (selling) = Rs.84.100 


Therefore, dollars to get in pine of 50 pounds= US$———— 6,472.6 


~~ 84.100 
| = US$ 76.9644 
(iii) Raté of US$ (buying) = Rs.83.800 

Therefore 250 US$ = Rs.250x 83.800 = Rs.20,950 


Rate of pound (selling) = Rs.129.7968 











Therefore, pounds to be obtained for 250 dollars = ee | 

~t | ;' : met BL ALY te 

. = 161.406 pounds 
(iv) Rate of Saudi Riyal = Rs. 22.3449, ee 
| Amount in Pk rupees = 5,000x22.3449° ni 
Rate of pound pr Rs.129.7968 e: aa a 
ae LIA ati he 11,724.50 | ae 

 EXAMPLE=2°°°°10(07 DROS et nigh (Rais Terma Sear 


reataG aan Eiale He La 
A Pakistani emplo| yee in Saudi Arabia earns 3200 Riy vals amr als @ month 4 


Trem 


| -. spends 2500 Riyalsa month. Determine: Of enw vemmorean A 

___(j). Hismonthly savingin unees Ih Rival Rs,22,400 <4 290g fb 

eo Gy He remits his saving fo Pakistan a or a year. W hen rh re : nth - 
rate changes to 1 Riyal = Rs.22. 6203, dete mine increase in | 
fh a ppcavied ppedbegeeluagiel ROD -ERAD  erallobilel 


, ex wi i= 
erly 


“1 Riyal 
ie, Sore. Me 


ud 00 Riy fi al 


=a 


= Rs. 10,050 


0 a 





Increasing in saving due to change in rate 


| Saving fora year = 700x12 = 8400 Riyal 
| Saving per year at previous rate 

| ‘= 8400x 22.400 

| = Rs. 1,88, 160 


Saving per year in rupees with increase in rate 


= 8400 x 22.6203 = 1,90,010 
increase in saving = 1,90,011—1,88,160 


= Rs. 1850 


EXERCISE — 4.1 


a 
a 


Convert 250 US Dollar into Sterling Pound. 


hw 
a 


Convert 5000 Riyals into Pak rupees. 


An importer imports a carfrom Japan for 5000 yen. Delivery was to be 
made after three months. Atthe time of contract / yen=Rs 0.895236. 


Atthetime of delivery J yen=Rs 0.892236. Payment was made atthe 
time of contract. Determine the profit or loss of the importer. 


: 


A customer wants to convert 750 American dollers into rupees. He 
_ goes; to an authorised dealer, He offers him conversion at the rate of 
1 dollar =Rs.84. 100. \f itis converted with a money changer, the rate 
is 1 dollers = Rs.83.4495, determine the amount into rupees if it is 
converted with: 
(i) Authoriseddealer — 
(ii) MoneyChanger | 
(iii) The loss dueto conversion withthe money changer. 





3- Rate of tea in Basta is Rs21 per pound, Find the rate per 
Kilogram. 
(i) Ipound=0.4536 kilogram 

(ii) Whatwillbe the fate! lopaudl cable fSaudiRval- =Rs.2 22. 400. 


oe a es ae ee 6 ee ——s 









— ————— 
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6- An exporter of carpets exports to England Carpets amounting to 
40000 Sterling Pound. The spot buying rate exchange at that time 
was Rs. 129.4542 to I Sterling. He receives the amount at the time 
whenrateis Rs. 129.0599 to J Sterling. How much he looses? 


7- A Pakistani living in Saudi Arabia earns 4370 Riyals a month. His” 
monthly expenses comes to 3450 Riyals. He remits his saving 
monthly to Pakistan. How much he saved ina year if rate of exchange ~ 
is Rs.22.400= 1 Saudi Riyal. After a year Rate of exchanges is 
Rs.22.3004. Determine the loss due to monthly remitance. 


i J ‘ 


8- Rizwan purchases a carin Saudi Arabia for 15000 Riyals. Delivery was Hiv | 
to be made after three months and payment isalsoto be made atthe 
time of delivery. staal | 
At the time of contract, the rate was / Riyal = Rs.22.400, 0, while eatthe | al 
time of delivery the rate was J Riyal = Rs.22. 0827. Determine the ‘ = | | “4 


— 


Bia | a 
profit orlossinrupees dueto change inthe rate. bali SPN TeGIeitn =. 
, a TA’ 

La f a ‘ers 2) y: im 

SIDED aft wie? 2) Digs ao . s 










9 A friend of Ali living in Saudi Arabia remits Ali-450 Riyals The bank ane val 


pei a Ue 
offers two conversionsrate. ve, ) | | Ki 
T.T. Buying Rs.22.3449=1 Rival Dae : i 
T/C Buying Rate: Rs.22.2/46=1 Riyal ‘tet sain Tey 
Which one ofthe rate oe be profane aad soca OU t-- me 


i . r 3] ‘s hau oe Ie ¥ : 
in rupees. ‘nasi nf a 


tery ey Terk, a aS We Tied if. ety eye 
canter bettas seoga romota f° i jt 








| i | as ; y kobe 4 





| | iG a 
Fa: = — : 
= * 
eee 


a oe 4.3 PROFIT/MARKUP 


| With the advent of Islamic Banking in Pakistan, the word “interest” has 


been replaced with the word “Profit or Markup” under Profit and Loss 
sharing and Islamic Modes of Financing. 


When we deposit surplus funds into a bank, we receive some return for 
allowing the bank to use our money. This return which is given by the bank 
_ tous in exchange of using our funds is called profit on deposit. The profit 


SO paid is cost or expense for the bank but itis income for the depositor or 
accountholder. | 


_ Similarly, when we borrow funds from the bank, we have to pay asome 
extra amount for using the borrowed money. The extra amount which we 

_ Pay to bank for using the borrowed money is called markup. This is 
income for the bank but expenses for the borrower or client. 


_ The profit on deposit and markup on loan is calculated as a percentage 
_ which is called the rate. The sum which is deposited/invested or 
borrowed is called principal. Profit or markup is usually calculated at a 
_ fixed yearly rate called rate per annum. Sometimes interest rate is 
calculated on half yearly or quarterly, monthly or even on daily basis. The 
_ amount of profit or markup depends on the length of time the money 
_ deposited or borrowed. If profit or markup is calculated on the original 
_ principal, itis called simple profit or markup. When the profit or markup 
IS added to the principal, the sum is called the amount. If the profit or 
markup ts Calculated on this amount for the next year, the profit/markup 


will inti compound, which means profit on profit along with principal 
~ amount. 


- The major terminology may be defined as under: 









4- The amount/capital borrowed orlentis called principal. 
2- The percentage of profit charged is called rate. 


3- The period of the loan or depositis called the time or 
period. 


he profitis added to the principal, the sumis called 








#s 


| 5 - ® + Re ‘ =e ’ 
: “rl f : : : <'. ’e : 
a 1 “tt _ 
: 
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4.3.1 Calculation of Profit 


Profit is the amount which is paid by the bank on the deposits maintained 
by the clients with the bank. The deposit rate depends upon the period of 
the deposit. The mode of payment of profit may be monthly, quarterly, half 
yearly and yearly. The rate or percentage of the principal amount for a 
period of time usually one year. The rate of profit are declared by the 
bank on six month basis or on annual basis. Under conventional banking, 
interest rate on deposit is on predetermined basis. In Islamic banking, 
there is no concept of pre-determined profit rate, instead the depositor 
share in the profit and loss of the bank. The profit on deposit is cost of the 
bank and is treated as expenses of the bank. 


Following formula may be used to calculate profit on deposit or sum 
invested in any bank, financial institutions or National Saving Centers. 


Profit (Simple) = Principal x Timex Rate 

100 
By the above formula, the Profit.is calculated on annual basis: Profit on 
daily, monthly, quarterly, half yearly basis may be determined by dividing 
the relevant figure of period (days or months) as per requirements. 
Moreover by re-arranging the above equation, we may determine any 
missing component if remaining information are available. | 


Amount of ieee 100 — 


RatexTime . ania sce 
(In case profit, time and rate are given) tee 


Principal = 








Principal = Total Amount x 100 
_ 100+ (Timex Rate) 
(In case amount, time and rate are given) 
‘ | A j i 
Se Amount of Profit x 100 ) ols 
|  Timex.-Principalin., \ecsna | Se 
MG 4 1 ta a tN t : 
Amount of Profit 100 meer ei Se... 





rio Seas ae "Gs 
al d= CE nd I, oA 2, aca ie 


ns, ae it <i t 
aK ™ Pl i me te a. 
i 3 WOLD a \e 0 eae FA, 
Gata 


~ i mre Goins \f sass DS Bick 


ae =) anf 







; ied v The compound profit ( profit on profit) may be determined with the help of 
Bain f onerien 


> 
j f + a 
= Wis 
| 
a) » i 
ee . 
Spy 
yuefa a 
* } 
mh [a : 
\ 
» J 
+ 
> fy ' 
' V« 
» - 5 ! 
my ett 
“7 “| H 6 + 
stort if 
Te = Ir 
” ft 
i 
=) 
etd, 
‘ vs 
a 4A 
’ i F 
} 














horses: ieee Rat Time 
bahay. Final Amount + Principal| 1= = 
War , 7 ri a’ ty r 100 


ae = “Compound Profit = Final Amount — Principal 
¢ 


© awe “1 


eu i EL t- 


 Ifwe invest Rs. 1000 in a saving account @ 10 % profit per year. How 





an much would we have in one year? 


10 
_ Profit = Rs. 1000 x —— = Rs. 10 
oe hae 100 : 


“ein Wesnve: 





Total investment = Rs. 1000 + Rs. 100 = Rs. Il 00 


‘Thus Rs. 1100 is oan to the Betis principal of Rs.1000 plus 


10 % @ p. a. We may say that Rs. 1100 is the future value of Rs. u 000 


| Investec | for one pear 10 % rofit rat 
pris eal eFiiy } << vay’) @ ae a 


2000 in | National, Bank of Pakistan (NBP) in his saving 
@5s i 6 P. pai byNB, would be the amount of profit on 


i et ae 


3 years 
aA 


eee ne 
: Sand nny 


== [ s - “i 
st ' wo hee 5 oy 
of Le £S I ry “fe = i 
NEE nl: ia 00 rari 
rs ? he eee re = i Spr Aw a a wl} 
eee 
& ile * Pee 7 
hon ep 2000. —" 
| ae = Rs.100- 
3 ‘ie 





= 


_ Principal amouni 


1 Veta sel 
— Fees 


rt. 9 L 
nity, tha Se -PESRP. 
rt tne | _- hr ‘ : 
| t 4 


ae 


4 . 
< My. }e 
i "on & 4 ye 4 

= ; a! | 
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EXAMPLE-3 ; 
lfthe simple profit on Rs.640 for 12 years is Rs.384 find the rate ofprofit 
SOLUTION: Principal = Rs.640 ney 


Simple profit = Rs 384 
Time =212 years 
_ Amount of Profit x 100 











AGLE Time x Principal 
384 x 100 
640xJ]2 As ‘ | 
EXAMPLE-4 7 | : 
How much time a sum of Rs.9400 will take to become Rs.10,951, 
if the same is invested @ 34% p.a. i ; 
3 . 
J s MA 
SOLUTION: Principal = Rs.9400 aes ‘, 
Amount - =Rs.10,951 > Init 7 ae 
Simple profit = Rs.10951 — Rs.9400 = Rs.1551. ae: 
1 {SUSAR =: oe a 
Rate = j= 4 = > 7% oa iit 
ne 3. o> 143A eR en a: 
_ Amount of Profit x 100 atic el oe 
Rate x es | e 


essex 100 x Sie 
9400 x11 is 2 
EXAMPLE-S 0; ned soa 208-2 a eee 


Period / time 


Find the compound profit on 





SOLUTION: Principal oR a | o 0 fet! 


a et bo 
“a, 
Patel Trait | 
adh af | 
fe | a 
' — 
a 
bf 
—, ‘ # wal. 
— a 
= 
‘ 
: 
ir 
a = 


\ 
i, imp ? 4. . 4 
a fs! 
\ ‘ 
ae 











eS 3 


i ; “and 6 on 
: s 


3 a | Me Principal - ERs 5000 


‘Rate = 4% 


: 3 vist F wy : I 
i. fs m4. tre _ i ! ll 
ees | Ime. =,2—years 


f 


‘ 
a on é =e. =a -. > 7 
sae “yp ‘ be 
J i 4 ® 4 . J : 4 ° « . 
: . 4 . 7% 
i i i - oa on J ~ 
¢ ‘ " J 15 4 : Mi 
cat = - 2 42 bes = 
J 
- 


3 Final amount = 5000x\ 1 pn I ia 
ee: 100) \° * 100 


at! , Jj - 74, ae : 
' hy ey iS a A oe Jae” cf 
Ne eh oa SV SES Wee ete eet ae aoa 
~ . as | 7 > : 


|) a =5 5000x 104 4104 102 _ 137909 _ Rs.5516.16 
| ee ners 100 100 100 25 


= Rs.5516.160 ~ Rs.5000 = Rs.516.16. 


AMPLE-7 a 
Find the @ compound pr of ‘on Rs.1500 for 2 years at 6%, annually 


vos + He 
paya ble he alf ye; arly, igs Pe aah, ie ihe 2) 
ee 2 can 


ayy 





pik” lg lp I a vorked oe t ate 
ni liTinn. Bete 
SOLU iON gee ee) 


Rte ls. . uy 
Rate = 6% p.a= 3% for half yearly 
| | ae 


| 4 ee Wy Te ab ty; Uke rer 
= 2 years or 4 ha if yearly 








fa : 2] H Ne 
j4 by — 


10 0, 


= a | ili ial =r — 
Finalamount = 1500x} 


hee 


_— 


ary 7 fr “7 
: = Jiro 103 o 
ee ‘$7rror iF — | Teh a z 4 — 
“ial anivull =— Jovy xzA— pity tee to 
Pil i ' z ‘00 
s i Dp co re 
= | i 7 ‘i P| 
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Calculation of Markup 


income earned from charging markup upon funds advanced by a bank. 
Under Islamic mode of financing, the interest earned by the bank is 
named as markup. Markup rate is fixed by the bank keeping in view the 
bench- marked rate issued by the State Bank of Pakistan on daily basis. 
This bench marked rate Is called KIBOR- Karachi Inter Bank Offer Rate, 
issued by SBP for one month, 3 months , 6 months, 9 months and 
J/2 months. Banks charge the markup rate by adding their cushion to the 
KIBOR rate. This cushion is normally called the spread, which is 
difference between deposit rate and lending rate. Markup is the main 
source of income for the commercial bank. It may be earned, realized 
from the clients and credited to the banks income account. In Islamic 
banking, there is no pre- determined mark up rate and financing is done 
on the basis of sale and buy back agreement for goods and bill under 
which the sale price is determined by adding a markup on the purchase 
price. 


The markup on loan or borrowed money may be calculated with the help 
of following formulas. 


| Amount Borrowed x Rate 
Markup per annum, = —————_____—__ 
100 

: | Amount Borrowed x Rate 
Mark month = ————qoOou“*™@ 

satelite 100x 12 
Amount Borrowed x Rate 
kup per day = —————_ 

Marup palace 100x365 

EXAMPLE 


A man borrows Rs.100,000 for 3 year at rate of 16 % p.a. What 
is the markup he has to pay? 


SOLUTION: _ The principal amount = Rs.100,000 
| 16 : a 
The markup of Rs.100,000 for I year = Wi mea Cea 


es - Rs. 16000 
- The En of Rs. 100,000 for 3 ata 3x 16000 Bn 
= Rs.48, 000 Ly 


~~ = “a eli: +P eee 7 waka 





| B4 PrUNAINSIAL MALIHEMATICS 


F XERCISE — 4.2 


‘1- Afinancial institution charges Rs.55 simple profit on a sum of money 
whichis borrowed for five months. Given that the rate of profit is 12% 
per annum, findthe sum of money. 


2- Mrs.Javed invests in Savings Scheme Rs.800 at 6% per annum and 


Rs.1,200 at 7% per annum. What is her total amount of profit on these 
two investments? 


3- Howlong would Rs. /250 have to be deposited at 6% per year simple 
profitto gain Rs. 750simple profit? 


Ali lentto Abid Rs. 4,800 for 7 months. At the end of this period Abid 


had to pay Ali profit of Rs. 1/9. What was the rate of simple profit per 
annum? 


In a certain year, Javed puts Rs.600 in a private bank at the end of 
March and Rs.400 in the same bank at the end of June. The bank 
offers 3% per annum simple profit rate. Find the total amount Javed 
receivesfrom the bank atthe end of December inthat year? 


At what annual rate of profit would a sum of Rs.680 will increase to 
Rs.850in 3 years and 4months? 


Copy and complete the following table with the help of formula given 
inthis unit? 





Not for Sale-PESRP 
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8- Abank increased the rate of profit from 3.5% to 4% per annum. Find 
how much more profit Saeed would receive if he deposited Rs.6400 
inthe bank for 6 months at the new profit rate. 


- 9- Mrs. Jamshed invested Rs.4000 in XYZ Bank Limited which paid 
simple profit at a rate 7 bog per annum to its investors. After 2 years, 
the rate was increased to 8% per annum. Find the amount she had at 
the end of 7years. 


10- Mr.Dawood deposits a certain sum of money in ABC Limited. If the 
profit rate of the bank decreases from 3 7° perannumto 3 a% per 
annum, Mr. Dawood’s profit will decrease by Rs.50 ina year. Find the 
sum of money he deposits. ) 


I1- Findthe compound profit on. 
(i) Rs.450 for 2 years at 10% per annum compounded yearly; 
(ii) Rs.700 for 3 years at 1]% per annum compounded yearly; 


(iii)Rs.5000 for 2 years at 1] = % per annum compounded yearly; 
(iv) Rs.1200 for 3 years at 4% a annum compounded yearly; 











(v) Rs.10000 for 3 years at 7— “% per annum compounded yearly; 


12- Waseem invests Rs.5000 at 5— J % perannum oT je 
annually. Findthe amount atthe end of the thirdyear, ~ 5 a 


wont a: ie i. se if 
13- Javed invests Rs.800 at]2— Leeper an annum aaa J eS ws Rear as 


compounded half-yearly. What is isthe amount at at the e ohe end af the fir irst 


ele * baths ; Wa, le | 






Sa = a | 4, eS = 
LK sinumcente ound profit 
rte le “eee ted rs att eendoft the: third: day. 
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Sana od ie Problems Related to Commercial Banking and 
A) as. National Saving Schemes. 


-EXAMPLE-1 
ie Ree What sum would borrow in Rs.174 as markup at 5% in 4 years. 
"Saree : 


SOLUTION: | 
Tbe Markup = Rs.174 


Envaet 
ae 

+ 

by 


: ‘eel Y " — “ ‘ We ito ac: 

: ice. oa ea i> ‘ei ++ or td Time _ 4 years 
. oe Yee Y f. ‘ 

| a iG. arene Rate = 5% PA 


SLs ar he ‘Ko 
os i tes Principal - eel sl): = Rs.870 


Pre. - oo oo x 4 
; BKAMPLE-2 | 


Hae the ake on amount of Rs.6900 borrowed on 18th of May 
Bidirepald) on Ith of October of the same year at 35 f percent p.a. 


- 3 15. 


[ I amount x = Rs.6900 
«Pet = 34% 
nb BAL PLA Riu Jy =,0 
_ Tim e > = 146 days or 146 years 
| 65 
‘(From 1a M May to Ith ger 
Ma ay we . . 13 Days & Mss) 


June Ka Sof ‘a 30 Days 


eke 














= 
’ = 0: 


a os UR GOL 0h - 


= aes rere | 
31 Da PETC: Biter 
a ao _* eee 
i 
30 Day Lys i oo . pr ; 
>. ras We . of: SV 
ae gd BE tN! 










Ban taiicc: 
Th tx ; a : 
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eo oe 
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196.60 ae os 
| aun. ES 2 ; 
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= + * a 
EXAMPLE-3 
What sum of money would produce Rs.630.50 in 3 years at 5%, 
compound profit. — a 
SOLUTION: Suppose sum = Rs.100 . 


Rate =5% 
















Time =3 years : ) 
Final amount = 100-( 1-705 j 
100 : . ; 
asp Og lO5: LO eee eee | 
100 100 100 80. 
9261 1261 : 
C d profit = ——-100 =—— 
ompound profi 30 a zi) | 7 
. 1261 is oon 
Given compound profit = 630. STE 1 + ee 
; - ; | a 
lf compound profit is Rs. ti then principal = Rs.100 a | ar - is 
100x80°"" > ee 
lf compound profit is R er rincipal =————___ * ae 
pound p é pri pé "1261 LA : 
. ie 2 
lf compound profit is Rs. 1261 hen innate = _ 100%80%126] eh ee 
| _  1261x2__ , ee 
= Rs.4000. Pe 
. We DD Ee faa et bie ee : 
EXAMPLE- -4 ) | te? | corde unter ator e 
What is the difference between simple and onan stall 
on Rs.25000 for 4 years at 5% p.a 
Suh é re “t) 
SOLUTION: Principal = Rs.25000 a 
_ Time = = 4 yeals _ ay es : ahs , ve ft om aay ‘Vs 
1 Rate =5% "e ane a 
: NOON a tH behing hg 
: il Seve 24 stall ek r ‘ad ie hel re 
Final amount = - 25000 I. a | —— | 


197] PLL 38 NERY ORE res M2, ae 


a 105 105 I 105 ITI 2S: 
Ag) ‘lai SSAC and \ = m2 5000315 x—— =Ks.30, 387.65 
| 100 “100 100 100 


t= st 65 — Rs. 256 06 J = = Rs 538 


il a fel; 
§ sir npl le p rofit and cor Je oun 
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FXERCISE__4.3 





ib A man borrowed Rs.1460 from ABC Bank on the 3rd of March at 
| 125 % annually. What should he pay on the J/s¢ of July to pay off 



































a ‘the debt. 
| i os 2- Ashopkeeper borrowed Rs.3540 from ABC Bank at / 0 % and lent 
X is | the whole amountat // 5 % onthe same day, what would be gained 
is 7 from this after 3 years and 4months. 
en (ae | 3 XYZ Bank gained Rs.8034 on its loan at 6% compound markup in 2 
i , Yeats: Whatamount diditlend? 
ait w 3 | 4. A Company borrowed Rs.6,600 from ABC Bank Ltd at 8% simple = | 
ue Ae markup per annum. How much did the coi. apany owe to the bank at 
3 the send of I] months! * 
iL. XYZ Bank eae 2.25% per month simple markup on personal 
i 
ihe. ans. IfAli borrows Rs.6,400 for a period of 2 years / month, find the 
: abe ; ee vol arp hehasto BaytoxYZ Bank. 
: ah econ WOE ci 
if - Find ou ce compound art on Rs.250, 000 for one year @ 14 % 
| ; Imarkupannually, 
| 
: he Findcompo ou sn tons ofr syeasat percent perannum. 
‘ . iS (Sia fit 
: lf Pit : th “y - 


meee. | nae raps af MEE / 
Mes ba is Find the corr ompound prot of Rs 50000 at 4% for 1 years. 


| eee re | “profit < ice aly yet 3 ous MOE iC’ 
9 : Profit on Rs, 54 4000 for one year at 12% per 
eat age 


ee = ir _ “ 

: | 1 . -~_¢ 

an f ! nu m1. yi ‘in / - ae > 
: , - 
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4.4 INSURANCE 


4.4.1 Insurance 


Insurance is important tool of risk management in the business 
transactions or business dealing. Insurance is a contract between two 
parties whereby a person or a party agrees to pay an amount in 
monthly/quarterly or yearly installment, to a certain insurance company, 
in order to cover / indemnify the risks associated with life, theft, damages 
etc for which contract of insurance is made. Under this contract, the 
insurance company has to pay back the agreed amount or the actual 
amount of loss or damages etc. on sudden death, danger or maturity. 


The key terms used in insurance are: 


An insurance company or an organization who 
insures, provides insurance cover against various 
risks and issues insurance policies is called. 
insurer. 


A person to whom an insurance policy is issued; 
the beneficiary in a contract of insurance is called 
insured or insurant. 


The contract which is executed between two 
parties is called insurance policy. 


The periodic installment to be paid by the insured 
is called premium. 


The time period agreed upon by both the parties 
(insured and insurer) is called maturity. 


The agreed amount to be paid back on maturity or 
expiry of the agreed period, includes the actual 
amount paid in installments yes profit is termed as 
bonus. 





4.4.2 Life Insurance and Vehicle Insurance 
Ingeneral, there are two types of insurance: 


1- Life Insurance. : | 
. 2- Vehicle and Property Insurance. 


—_ 
~ 
’ 
Tia | i iy Ry 
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Life insurance is a contract wherein a maturity period is agreed between 
the Parties to pay back a sum equal to original amount and the profit, 
se ~ whichi is called bonus. Otherwise it is paid on death or in case of accident 
~~ ete, whichever comes earlier. A person can also get an insurance policy 
: i “against old age or any disability, the amount of which may range from 10% 
to 50% ‘of the income of the insurer. Here is an example for calculating the 
Seeearotnt for peat half eee). quarterly or monthly premium for life 
me) insurance. | 


i st S54 
aes ee For r example: | 
i ire age of an insured is 30 years at the time of insurance. 








; Rate for annual premium is Rs. 4.5 % of the total amount of policy. 
The rate for half yearly premium is 52 % of the annual premium. 

7" The rate for quarterly premium is 27 % of the annual premium. 
an oe he rate for monthly premium is 9 % of the annual premium. 





"Total amount of policy = Rs. 4, 00, 000 









| ie - 7 _ 15 premium 4 5% = =o 4,00,000 = Rs. 18,000 
z =y > 2507 pas. 
al prem a $ Bi vf 










si, Bear grt fe SA rt 
vee =) ing 3/4) pi tr: sien Wwiyides < 
ny pre emi, ro x) pee em hse fee) 
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. We (18000 eT Y 0 0) ‘< a. 
S a Tut! iJ ee: 
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(mates Bet 
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Quarterly premium = — x 19000 


= Rs.27 x 190 
= Rs.5130 
Monthly premium = We x 19000 } Via 
ee sD 7 
= Rs.9 x 190 | | 
| | bisa WrOrnS IBHoE “ie 7 
= Rs.1710 a 


It is important to note that the amount of policy premium and the ime. of am 
maturity are fixed in accordance with the age ofthe insuredasperrulesof —_ ; 
the company. Usually as the age of the insured increase the matic r y 

period decreases. In other words, the higher the bathe of the ‘insurec ithe vie 
lower would be the maturity period. iLO Vata pee 


EXAMPLE > gL inte 


Calculate the first, quarterly and monthly premium if the age of the 
insured is 30 years, policy amount is Rs.3,00,000, mi i Be ime 25° 
years, rate of premium 3.5% fixed with policy fee @ 0. 25%, | 
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x 3,00,000 


eo = 125'x 30; 


“aa | = Rs.750 
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eh 
+e T.*< : Om, Fe x 
By Far ity inco come contract @ 0.5% = ad al 00,000 
oa, 100 
oo ie et = Rs.1500 


‘Te tal am amo unt paid = Ist premium + policy fee + family income contract 


debi i = Rs.10500 + Rs.750 + Rs. 1500 
aa? st iG 4 nicer 
: Results = Rs.1 2750 
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a 


Family income bonus @ 0.75% = = x 3,00,000x 20 


= Rs.600 x 75 
= RS.45,000 ooeccoen (v) 


Total money he will get = [i] + [ii] + [ii] + [iv] +[y] 
= Rs.(3,00,000 + 3,37,500 + 90,000 + 96000 + 45,000) 
= | Rs.8,68, 500 


Premium paid = total amount paid x maturity time 
= Rs.12750 x 25 , d 
= [Rs.318,750)|\c inane 






In case of death of the insured within one year after getting om [hes nd f > 
the policy, his family gets the following due to family ane te 
income contract. “a of Gtr Babes ae 






Policy amount = Ry, 3,00,000— 


42 300,000 tick fe, 
100 3 is Say bewa =: a : 
42x 300 ele i i 

Chik aes = Rs. 12,600 ani 
Total sum = Rs.300, 000+ Rs a0 = Rs, 312,60 


°. 


Bonus @ 4.2% 


il 


In sc cltiGn to the abou ove amou yur ( ae Vv il get } Rs - 30, 000 
| @ 10. VorOipollc earned t ye an y as their in inc come for 24 4 years. 


% Thus the total amount stele ured far aly i at is. 


—a —— a <~ 
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Vehicle Insurance 


) Sometimes the person or companies get insurance policies against their 

. vehicles or properties to cover the risk of theft, accidents, fire etc. The 
amount of the insurance is the total price or the partial price of the object 
and the premium in some percentage of the actual price of the object or 
the total amount of the policy and it is decided accordingly as per rules of 
the company at different rates for different time periods. The first premium 
is usually the total amount of one year installments. 


EXAMPLE-1 
A person got an insurance policy for his car at the rate of 3.5%. 
He paid an amount of Rs.14500 as the Ist premium of one year. 
How much is the price of his car while he had paid Rs.5 00 as 
ue service charges? 
: SOLUTION: - Let the total price of the car = Rs. x. 
Total amount he paid = Rs. 14500 
Amount paid as service charges = Rs. 500 
Remaining amount of premium = Rs. /4500 — 500 
| = Rs.14000 
Now 3.5 % of x = Rs. 14000 
2h ses = Ks. 14000 
100 
14000 x 100 
sh) 
14000x100x10 
35 
| = 400 x 100 x 10 
a : ry 3 = 400 x 1000 
= | oe | = Rs. 4,00,000 
Raa Price of the car = Rs. 4,00,000 
ver vA vehicle insurance the yearly premium miteosa as 
- the value of the assets depreciates and is calculated 
pecordngde the gepracialed nice: 


x — Rs. 
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EXAMPLE-2 

A person got an insurance policy for his carat the rate of 3.6%. He paid 
an amount of Rs.12206 as the Ist premium of one year. How much is 
the price of his car while he had paid Rs. 200 as service charges? 


SOLUTION: Let the total price of his car be x rupees. 


Total amount paid) = Ry.12206 
Paid as service charges = Rs.200 
Remaining amount of Premium = Rs.12206 — 200 
= Rs.12006 
Now 36 % of x = Rs.12006 
10 0 me Atte At 
x = Rs, — 
3.6 
Mu Ry 12906 x100 x10 


Price of car=x = Rs.333,500 Ag 
In vehicle or property insurance the yearly premium reduces as the 
value of the assets depreciates and is calculated according to the 
depreciated price. 
In case of fire, loss etc. the reimbursement of the policy is made 
according to the current value of the assets. 


EXAMPLE-3 , 
Find the total amount of insurance Arslan has to pay for his car for a 
period of 5 years if the value of the car is Rs.8,50,000, rate of insurance 
is 4.5%. The insurance is to be paid yearly and the last years 
insurance is 0% while the depreciation is @ 10% per year. 


SOLUTION: Value of the car = Rs.850,000 
Rate for insurance = 4.50% 
Tenure = 3 years 
Ist year’s insurance = RKs. “9g 852.00 ee Rs.38250 
; 2h ; : - ‘x - » 
"Depreciation = re 0 .§50,000= =Ri 85000 og 
: ¥ 
Depreciated price = Rs.850,000 - 85000. Were SS 
oe = Rs.765000. it sioviay RTE, oh Ps ‘ 
"Wot for Sale-PESRP Lae ee cok airs 
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2nd year’s insurance = _ Rs. — 7,65,000 


Rs.34425 


Depreciation = Rs. a 7,65, 000 


‘ = Rs.76,500 
Depreciated price = Rs.7,65,000 —76,500 
i = Rs.6,88, 500 


3rd year's insurance = Rs. = x 6,88, 500 


= Rs.30,982.50 
ix | Depreciation = Rs, x6 88, 500 
= Rs.68,850 


ial “Deprecated price = Rs.6,88,500 — 68,850 
CD + aM 2 it a) a 3. Rs.6,19,650 ; 


ee SF gain Belshan\e: 
| 4th year's Ss pence 


ws bm i ray a Watre 
=) ee Send 





Rs x 6,19,650 
100 


Rs.27,884.25 


! mi epee Sth APR insurance = 0 


insurance will be 


= Isty car Rs. 38,250 

2nd ye =i ania 34, 425. pe} 3 
3rd year TERS 30,982, x 
4 4th y ear a “a - Rs aia 
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_—_  -- 010167: 


EXAMPLE-1 


For an insured whose age is 30 years at his nearest birthday. The 
rate for annual premium is 4.842% of the total amount of policy. The 
rate for half yearly installments is 52% of the annual premium. The rate 
for quarterly premium. is 27% of the annual premium. The rate for 
monthly premium is 9%.of the annual premium. 


SOLUTION: 





The total amount of policy = Rs.100,000 
Ist premium @ 4.842% SNK £28 x 100,000 = Rs.4842 


Rs. BE oy 000 = Rs.250 
100 


Policy fee @ 0.25% . 


Annual premium Rs.5,092 
Some times the amount of policy fee is restricted, it may be at the most | 
Rs.200 which means that if 0.25% of the amount increases Rs.200, even” 
then only Rs.200 will be charged. Let us suppose that fee is restricted 











to Rs.200 instead of Rs.250. : 
So in above case Ist premium may be 4842+ 200 = 5, O42. 
Half yearly premium — . = Rs. are 042 = Rs.2,621. co 
we ote Stig 2) O22 oh fe 
. ie Ss athe 
Quarterly premium = Rs. 0G x5, 042= = Rs. 1,361. 34 . 
| = JR81;361 = 
Monty premium = Rs. re x5, 042= = Rs. os278 an va 
, ; ns 7 Pai, =) “ as 3 , 1 
, Rs ASA as il a a 
Let us now consider the example ae ng ortance of li life 
insurance policies or amen when his pc 5 po lic) nate res hewlett the: 
following amount. a roe Dake woo >: oe 
Policy amount ee s.1 00, 000 oe at 5 





12 a ke 


Bonus @ 4.2% for 25 — re * “Si5" x10 90,000x 25 
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ee: 1.4 
Maturity Bonus G 1.4 % for 20 years = Re 100 x 100,000 x 20 
j 1 an cea 
lees Bot : = Rs.28,000 
Pe AES < : 
Ey igor eee | Age 15 
ae t; ‘Terminal Borius @ 1. 5% ee — Rs a x 100,000 x 20 
bs a er ee ena ae = Rs.30,000 
Family income Bonus. - = Rs. ane x 100,000 x 20. 
‘ ! : ain ; Uist A Sry ce = Rs.15.000 
poe “amily income Bonus = Rs. (1009000 + 105000 + 28000 + 30000 + 15000) 
i = Rs.278,000 
= 4)537x25 : 
= Rs:113425 


) p eof a car is Rs. 12,50,000 whereas the rate for premium is 
Se 4.50 % for ainue of 5 years. Calculate the total amount paid as 
nsu urar no Wh eed ionis 10% yearly. 

ay vt a Arie eh 

____- Price of car = Rs. 12,50,000 


: 
, > 

os ? 
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' : eT. 

\ In: 

? wert 
l=) 


Af ay ve of epi = 4.5% 
ie ait pa Tenure = JS.years 


Ae - Pre sail helo ber pai d d o1 En yearly basis, 


while de IDIe cic atic on is @ DY v ve ee sane A . ; 


, 45 
st premit vA =— 
70 0% 
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1S = mz! 
45 11.25.00 50, 
700 Oz Rs.50,605 a 


2nd premium 


Depreciation = xl 25,000 = Rel 12'500 | 
Depreciated price = Rs.11,25,000—Rs.1,12,500 . 
; = Rs.10,12,500 :. 


45 2 ke 12, 500 = |Rs.45562.50 


3rd premium 


Depreciation x10, 12,500 = Rs.1,01,250 atl 


Depreciated price = Rs.10,12,500—Rs.1,01,250 } ' ec. 
| | i Bes OU ene ea 
= Rs. 9: 11;250°* oe i. ea 

of \, 











AES; 
‘4th premium = —x9,11,250 
‘er 100° oo 


ai ta mg 


Sth remium = 0 wes 
PA Oh Se be usa a 1 








So total prem paid as insurance will be ay a, Re RY aiid “ if 


TA ENTRY ‘* 


5 Si Ist year’ Rs.. 5625000 re ee 


‘ 


2nd year Rs. 50605. 00. tee a ie e 


| eae: ; BSN, tases : 
q , a: 3rd year. Rs. Resch ie : ne. aaa 
+ ere hhe thy year Bes : 41006 fears 


Or ~r hy , shan 
an a piled oY tric 
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~s s r 
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b “oe. th 


_ may /be p aid bac yack to the ir ai red as non-clain Ks nus 


= (Yee aR DS Oe ‘ SSS ee 
et nsurer B dy 'ecige d by the parties 
Sh) 9 ' . , /~ 





| |@ 50,000 | 
| (i) 100,000 | 
(iii) 150,000\ 
| (fy) 200,000 | 
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F XERCISE ~ 4.4 


1- Ifthe amount of premium is calculated as. 
Yearly premium @ 4.5% of the policy income with policy fee 
— @0.25% of the policy amount or at the most Rs.200. 
- Half yearly premium @ 52% of yearly premium. 
Quarterly premium @ 27% of yearly premium. 
Monthly premium @ 9% of yearly.premium. 
Then complete the table below for calculation.of the premiums. 
Also find the total amount he pays to the company. 


| Amount of | Yearly | Half raariy | Quarterly Monthly | 
policy premium | premium | premium | premium 







2- Calculate the amount to be received by the heirs of an insured if 

he died 2 years after buying the policy while, 
The amount of policy = Rs.50,000 

« Premium is fixed @ 4.2% yearly 
Policy fee @ 0.3% 
Family income contract @ 0.6% 
Maturity period = 22 years ~ . 
Bonus @ 4.5% and Rs.6000 yearly! income is promised by the 
company. 


| 3 Mr.AhmedaAliinsured his house worth Rs, 75,00,000 @2% for 4 years 


calculate ee amount paidi in 4 years, while the rate of depreciation i is | 
10% yearly : 


FINANCIAL MATHEMATICS | 101 | UNIT - 4 


| : 


6- 


7 


Mr. Nadeem insured his shop @3% for 3 years, the depreciation rate 
is 5% yearly. If he paid an amount of Rs.2/000 as the Jst premium, 
what is the worth of his shop. If he got a claim of Rs.200,000 after two 
years, how much benefit did he get? 


Mr. Adil bought a running business worth Rs./0,00,000 and got it 
insured @2.5% as yearly premium for 4 years. After 3 years he gota 


claim of Rs.500,000 for actual damages. How-much loss had he 


recovered through insurance? 


Mr. Javeed bought an insurance policy against his car worth 


Rs.8,50,000, @ 4.25% for 3 years. What total amount will he pay as 


premium, if he had not claimed and damages during the period? 
Where depreciation rateis 10%. 7 


Mr. Rehman bought a vehicle worth Rs. 7,50, 000. He got it insured 
_@3.5% for 5 years. How much he paid in total for covering therisks, if 


he had got'a claim of damages worth Rs. 100,000 during the period? 


Where depreciation rate is 107. 


Ms. Maria bought an insurance policy @3.25% for her car for 3 years. 


Her Jst premium is'Rs.26000. Tell the price of her car. Also calculate 
the ainount of her 2ndand 3rd premium. 


Not for Sale-PESRP 
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4.5 LEASING/FINANCING 
45.1 Leasing/Financing 


Lease is a contract whereby the owner of an asset, the lessor, gives the 
hirer, the lessee, the right to use the asset for a specified period in 
exchange of rental payment. The ownership of the leased asset during 
the lease period remains with the lessor. Assets such as real estate, 
machinery equipment or other fixed assets are leased out as per the 


lease agreement. Hire purchase is also a similar mode of financing which 
is widely used to financial fixed assets. 


A leasing contract for machine and equipment or other fixed assets 
usually has an element of financing, as the right to use the assets is 
received by the lessee without paying the cost of the asset and thus 
leasing arrangementis equivalent to source of finance. 


The bank and the leasing companies provide assets to its customer 
under lease agreement. Their profit is based on the difference between 
the cost of funds they borrow or invest to acquire the assets and the 
eaming in the shape of rental received from the lessee. The lessor gets 
the tax benefit for depreciation as the ownership of assets remain with the 
- leasing company and the lessee shows the rental payment as expenses 


‘in the income Statement. Leasing provides an alternative to purchase an 
asset in order to acquire its services without directly incurring any fixed 
debt obligation. } a 


There are two types of lease available to the business firms. 
(i) Operational Lease 
_ Itis short-term lease which is cancelable at the option of the firm leasing 


the asset. Such leases are commonly used for leasing such items as 
computer hardware, vehicles and equipment etc. 


(ii) Financial Lease 


It is a long term lease which is non-cancelable contractual commitment 
on the part of the lessee to make a series of payment to the firm that 
actually own the asset, the lessor, for use of the assets, 


. 7 eras gs - F 
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4.5.1(i) Leasing/Financing of Motor Vehicle 


' Auto loan / car financing is a major form of consumer finance. By utilizing 
the facility a customer.can purchase a car by complying with terms of car 
financing by depositing payment with the bank. The bank covers the 
shortfall in the finance for the customer against which the bank takes 
monthly installment from the customer to compensate the bank for the 
finance provided along with markup charges. 


4.5.1 (ii) Down Payment 


The customer is required to deposit the down payment with the bank 
along with the application form. The down payment comprises of 15% 
equity value of the car, the insurance costs, one e month’ s installment and 
the processing fee. 


4.5.1 (iii) Motor Vehicle Insurance 


Motor vehicle which is financed by the bank is comprehensively insured 
to cover risks associated with it so that the interest of the bank may be 
safeguarded adequately. All the vehicles are insured from an approved 
insurance agency/company of the bank. The bank arranges insurance 
and the payment of premium which is recovered from the borrower. 


45.1 (iv) Processing Charges 


Processing fee/charges are the amount deducted by the bank to process. 
the request of the client for financing of vehicle. These charges are 
normally mentioned in schedule of bank charges. These charges may 
differ from bank to bank. Normally processing tee for the request is 
ranged rom Rs. 3,000 to Rs. 5,000. | 


45.1 (v) Repayment i in Monthly installment 


It is also called: amortization schedule. It is a table which shows the 
repaying or servicing of a loan/finance amount with periodic payment of 
principal and interest over the life af the loan. 


Not for Sale-PESRP , 7 4 
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EXAMPLE-1 


Ali leased a car of price Rs.4,50,000 from Leasing Company 


with an equity Geposit Rs.100,000, interest rate 17% for a period of 
2 years. 


SOLUTION: 
On deposit of Rs. 100,000 as an equity Ali can take the car but he is not 
owner of the car but only the hirer. The ownership of the car will be 


transferred to him after he has paid of the balance amount of 


Rs. 350,000 plus the markup on Rs. 350, 000.1 in 2 year at 17 % p.a. by the 
equal monthly installment. 


Markup _ 350, 000x17 x2 
100 | 
_ Total amount to be paid = 3,50, 000 + 1,19,000 = Rs. 4,69,000. 


Each monthly installment = Rs. 4,69,000 — 


= Rs. 119,000 


= Rs.19,542_ 
EXAMPLE-2 


A truck is priced at Rs. 5,00, 000. It may be bought at 15 % of 
down payment or equity, It has to be leased / hired on simple 


markup of 18 % p.a. for a period of 2 years on. monthly installment. 
Find the: (i) Monthly installment 

(ii) Initial price of truck © 

(iti) The % age of money saved if 


the truck is purchased by paying Rs.5,00,000 


SOLUTION: Downpayment = 2222:000x15 
; 100 | 
5,00,000 - 75,000 = Rs. 4,25,000 


Markup on Rs.4,25,000 for 2 years = Anne 


= Rs. 75000 


The saving amount 


x2 = Rs.1,53,000 
Additional amount to be paid 
in 24 installments = 4,25, 000 + 1,53,000. = Rs. 5,78,000 


Monthly installment = am sO = Rs.24,084 
Total: ‘amount paid = down navman + additional amount : 


a | 
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as 
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= Rs. 7,5000 + Rs. 5,78,000 


= Rs.6,53,000 


On financing, the additional amount to 
be paid = Rs. 6,53,000 — Rs.5,00,000 


= Rs.1,53,000 


Percentage of money that can be saved 


oncashterm = 


1,53,000 
5,00,000 


4.5.2 Real Life Problems 


EXAMPLE-1 


On Ist January, 2001 amachineryis purchased by Ali on the hife purchase - 
system. The payment to be made Rs. 4,000 down ( on the signing of — 





xl00 = 31% 


UNIT - 4 


contract) and Rs. 4,000 annually for three years. The cash price of the 
machinery is Rs. 14,900 and the rate of markup is 5%. Calculate the 
amount of markup and principal to be paid. 


SOLUTION: 





Less paid on 1-1-2001 
(down payment) — 


Less paid on 31-12-2001 


Less paid on 31-12-2002 


Less paid on 31-12-2003 


Ali will pay Rs.14900 + 1100 = 16000 in total. . 


14,900 
4,000 


10,900 
3,455 


7,445 
3,628 


3,817 





Installments 





principa 


Note: (1) The figures are approximated to the nearest rupee. 
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EXAMPLE-2 eee 


| M/s Rehman & Co. Ltd, purchased wagons from M/s Haq Engineering. 
_ Company Ltd. on hire-purcahse system spread over a period of four 
ee “years. Rs. 12,000 was payable on Ist January 2000 at the date of delivery 
| - and the balance by yearly instalments of Rs.12,000 each on 
| 31st December. Hag Engineering charged markup on the yearly balances 
| - at the rate of 5% p.a. The cash price of the wagons on delivery was 
Naa _ - Rs. 54,600. Calculate the amount of markup and principal. 









54,600 


12,000 
42,600 








_ Installments — 
| 










Less paid on 1-1-2000 





| Less paid on 31-12-2000 9,870 





__|> Less paid on 31-12-2001 32,730 - 


=i -EXAMPLE-30 pe; 


__ Ahmad purchased a truck on hire-purchase for Rs. 56,000. Payment to be’ 

____ Made Rs. 15,000 down and 3 instalments of Rs.15,000 each at the end of 
. ___ @ach year. Rate of markup is charged at 

‘ _ amount of markup and principal separately. 


= 
eu 7 
am ye =. 702, &, 3 4 - 
SOLUTION: — 
i. .- 
- » eat. ’ ete - ! 
« @ > - ' 


5% per annum. Calculate the 


Cash Price Installments B 























56,000 
15,000 15,000 
| 41,000 
| 12,950 . 
oy), Meee 12,950 
| 13,597 13,597 - 
14,45. 14,453 


56,000 — 


—=— . | 
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EXAMPLE-4 


M/s Butt Publishing Co. purchased a printing machine on Ist January, 
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2000. The cash price of machine was Rs. 27,300. The transaction is orhire - 
purchase basis. Rs.6,000 being paid on the singing of the contract and 
thereafter Rs. 6,000 being paid annually for. four years. Markup was 
charged at 5% p.a. Draw analytical: table showing installments — 
(principal + markup). Also determine total amount to be palg by M/S Butt - 


Publishing Co. 


SOLUTION: The amount of principal and interest included in each 
instalment is worked out as follows. 


Installments: 


Less paid on 1-1-2000 
Less paid on 31-12-2000 
Less paid on 31-12-2001] 


~ Less paid on 31-12-2002 


Less paid on 31-12-2003 


27,300 


6,000 


21,300 


4,935 


16,365 
5,182 


11,183 
5,441 


5,742 





6,000 
4,935 
5,182 

5,441 


5,742 - 
27,300 


Total amount to be paid = Rs, 2,700 + Rs. 27,300 = Rs. 30,000 





-———EXAMPLE-5 | 
| M. Jahanger Co. Ltd: agreed to purchase a machine on the hire- purchase 
system for Rs. 4,600. Rs. 600 was paid when the machine was acquired on 
___ Ist January, 2001 and the balance was to be paid by annual instalments of 
oneal > ae ___ Rs. 800 plus markup at 5 percent. ° 
SOLUTION: 
| 


[Dates | Cash Price | Instaiments 












Less paid on 1-1-2001 


M, 
q a > | . 
ie)... Less paid on 31-12-2001 
| ; i Ate 
| | y! 


Less paid on 31-12-2002 


Less paid on 31-12-2003 


4 
| Aon C SS ae 


afl 04S Prey 





Th ed) 
ie - Less paid on 31-12-2004 


2005 


. 1 
7 
i « 
“a iy 
® 
4 
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mune marvemanes 8 NT 
F XERCISE ~ 4.5_ 


l= Foreach ofthe following. 


(i) find the additional amount you have to pay by financing and ~ 


(ii) express the additional amount obtained in as a percentage of the 
cash price: 












. Financing Term : 


| / Monthly : Number of f 
Cash (Rs. D Rs. 
| cash @s) | Down Rs) lament (| inane 
Re ao | as 












2- Pervaiz buys a window air-conditioner at Rs. 900. He pays 20% 
deposit and the outstanding balance plus markup in 48 months. 
Markup onthe balanceis charged at 10%. Find 


(i) the cost of his monthly instalment; 


(ii) the amount he saves by paying cash. 


3- Oneach of the following 
(i) find the financial price of the goods and 
(ii) express the amount saved by paying cashasa percentage of the cash 


sae .,| Number of Monthly 
Deposit 
oleae 





















| Seamer [R160 
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aie ‘i _ 4 Foreach of the following, f nd 
(i) the monthly instalment and © 


: (ii) the difference in the hire purchase price and the cash price as a 
Sa | ag percentage’ of the cash price: 


Rs.100 deposit; balance 8%; I year 
ae 200 deposit; balance 10%; 2 year 


as: The cash at a computer package deal was Rs.3200. Markup paid 
@ 15% down payment and the outstanding balance plus markup 
_ over 24 months. Markup onthe balance was charged at 9.5%. 


= ; oO Find the cost of the package deal if it i is bought on hire-purchase. 













Rs.200 deposit; balance 15%; IS year 









Sa difference between the nice: -purchase price and the cash 
Y ee | _ Gil) Express cc obtained in (ii) as a percentage of the cash 
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Review Exercise — 4 


I- Encircle the correct answer. 


(i) An instrument for payment order issued by a bank © on the 
request of its customers is called: 
(a) pay order (b) cheque | 
(c) bank draft -(d) bill of exchange 


(ii) The person or entity whose insurance is being done is called the: 


(a) insurer (b) . insured 


(c) drawer (d) lessee 


(iii) The company undertaking the act of insurance is called: . 
(a) insurer (b) insured 


(Cc) insurance (d) insurance policy 


(iv) The periodic instalment to be paid by the insured is called: 
(a) bonus | (b) discount : 
(c) premium (d) mark up 


(v) The return earned by the bank on Joan is named. as: 
(a) mark up - (b) premium 


(c) bonus . (d) profit 


(vi) The amount which is paid by the bank on 1 the deposits 


is called: 
(a) profit (b) bonus 
(Cc) premium ' (da) markup — 


(vii) The sereuniaden ot profit/markup charged is called: | 
@) rate j pile (b) time : | 
(0) interest — (0) principal : | Bi : [ wt 
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(viti) A machine installed by the bank to dispense cash to customer 
is called an: 


(a) computer 


'(b) scanner 
(c) ATM 


(dq) card reader 
(ix) A bill of exchange drawn on a specified banker and not expressed 


to be payable otherwise then on demand is cailed: 
(a) cheque 


(b) _ pay order 
(c) bill of exchange 


(qd) bank draft . 


2- Fill in the blanks. 


(i) A bill of exchange drawn on a specified banker and not expressed 
to be payable otherwise then on demand is called a 





(ii) An instrument like a cheque, issued by bank on the request of its 
; customers is called 





(iii) A machine installed by the bank to dispense cash to customers 
is called an 





(iv) The amount which is paid by the bank on the deposits maintained 
by the client with the bank is called 


_ (vy) The percentage of profit charged is called 
(vi) The period of the loan or deposit is called the 
(vii). The return earned by the bank on loan Is named as — 


‘| (viii) The periodic installment to be paid by the insured is called 








(ix) The company undertaking the act of insurance is called the 





| (x) The person or entity whose insurance is being done is called 
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3- Raheel insured his house worth Rs.75,00,000 @ 2% for 5 years. 
Calculate the amount paid in 5 years, while the rate of depreciation is 
10% yearly. | 


4- Naeem insured his factory @ 3% for 3 years. With depreciation rate 
5% yearly. lf first premium is Rs.21,000, find the worth of the factory, 
if he got a claim of Rs.200,000 after two years. How much benefit did 
he get? } 


5- M/s Rahim printer purchases under hire-purchase system a machine 
from Lahore company on /st January 2000, paying cash Rs. 10,000 
and agreeing to pay three further instalments of Rs./0,000 each on” 
31st December every year. The cash price of the machine is Rs. 37,230 
and the Lahore company charges markup at 5% p.a. Draw table — 
showing annual installment (Principal + Markup). 
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SUMMARY 


+ A running account which continuously remains in operation 
due to its liquidity is called current account. 


~) + Saving account is meant to encourage thrift and promote 
Saving among the persons of small means. The bank pays 


nominal interest half yearly on the basis of monthly balance to 
the depositors. 


+ Profit and loss sharing (PLS) account is opened with small 
amount with profit earned or loss sustained at the end of each 
half year / full year depending upon the mode of payment. 


~ The deposits kept with the bank in an account for a certain 


period of time ranging term 3 months to 5 years is called fixed / 
time deposit account. | 


+ Account maintained with the bank in foreign currency like 


dollars, pounds and Euro etc. is called foreign currency 
account. 


> 


Negotiable instrument means a promissory note, a bill 


exchange or cheque payable whether to be ordered or bearer 
of the instruments. 


Insured is the person or enti 


ty whose insurance is being done 
is called “the insured”. — rate 


The company undertaking the act of insurance is called the 
insurer, | | 


A person to whom an insurance policy issued, the beieficiary. 
_ jn acontractissuance is called insured. 


oy e+e + + 


The contract which is executed between two parties is called 
insurance policy. . | 


ae an 
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The periodic installment to be paid by the insured is called 
premium. 


The time-period agreed upon by both the parties (insured and 


insurer) is called maturity. 


The agreed amount to be paid back on maturity or expiry of the 
agreed period, includes the actual amount paid in instalments 
with profit is termed as bonus. 


Cheque is a bill of exchange drawn on a specific banker and 
not expressed to be payable other wise on demand. 


Pay order is like a cheque issued by bank on the request of its 
customers. 


An order to pay money, drawn by one office of a bank upon 
another office of the same bank for a sum of money payable to 
order on demand is called bank draft. 


Online Banking is the system where as a direct connection is 
made to centralized computer system for authorization or 
validation of transaction. 


ATM card is a payment card issued to a person for activating 
automated teller machine computer based terminal which 
allows consumers to make withdrawals. 


A card indicating that the holder has been erated a line of 
credit enabling the holder to make purchases and / or 
withdraw cash is called credit card. 


ATM machine installed by the bank to dispense cash to 
_ customer. } 
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maintained by the client with the bank. 
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+ ‘The amount/ capital borrowed or lentis called principal. 
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The percentage ofinterest chargedis called rate. 
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Profit is the amount which is paid by the bank on the deposits 
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The period or duration of the loan or deposit is called the time. 


' Flt rf 


When t 1€ profit/markup is added to the principal, the sum is 
called the amount. | 


® 


The return eared by the bank is named as markup. 


+ ‘easing is a contract where by the owner of an asset, the 
Sista’ sor, gives the hirer, the lessee, the right to use the asset for 











ic period in exchange of rental payment. 
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‘The customeris required to deposit the payment with the bank 
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CONSUMER MATHEMATICS 


> Taxes 
> Utility Bills 
> Personal Income 


After completion of this unit, the students will be able to: 


>» Know the term tax (direct and indirect). 


> Explain the following in simplest possible terms: 
« Sales tax, 
«e Excise duty, 
e Property tax, 
e Income tax, 
> Calculate the amount of 
e Sales tax, levied on various commodities, 
e Excise duty, levied on different items, 
e Property tax, imposed on property, 
« Income tax, imposed on an individual with fixed income, 
> Calculate amount of bill for: 
« Electricity, 
e Gas, 
« Telephone, 
» When previous and present meter readings are given. 


>» Calculate personal income (weekly, monthly and annually) of 
t 

« A worker who is paid on daily basis. 

e A worker who is paid for overtime on hourly basis in addition to his daily wages. 

e Asalesman who is paid for overtime on hourly basis and commission on different sales in addition to his regular pay. 
> Calculate gross income of a salaried person who is paid on the basis 

of government pay scales or otherwise. 
> Calculate net income taking into account assorted deductions (income tax etc). 
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5.1 TAXES 


To finance public spending on Education, Health, National Defence 
etc. Government imposes various taxes, which includes direct taxes 
and indirect taxes onits residents. : 


5.1.1 Tax 


Money that must be paid to the State, charged as a proportion of 


income and profits or added to the cost of some goods and services is 
called a tax. 


Direct Tax 


This is the tax which is charged on income, property and profits in 
the form of income tax, property tax etc. 


- Indirect Tax 


Indirect tax includes duties, motor vehicle taxes, goods and 
Services taxes, general sales tax (GST) and value added taxes etc. 


5.1.2 Key Terms 
Sales Tax 
When we buy an article, we have to pay a certain amount of tax as the 


value added tax in-addition to the price of an article. This tax is usually 
given at a certain percentage of the selling price. 


In Pakistan 16% Sales tax is imposed on goods bought and services 
rendered. 4 3 
EXAMPLE-1 
A sales tax of 16% is imposed on television. 
If the marked price of the television is Rs. 18000. Calculate the 
total amount one has_to pay, if he wants to purchase it. 
SOLUTION: Marked price of the television = Rs, 18000 


I | 
Sales tax payable = «18000 = Rs, 2880 


=n, 3 The total amount one has fo pay = Rs. 18000 + Rs.2880 = Rs.20880 
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EXAMPLE-2 
A computer price is Rs. 34,800 inclusive of 16% sales tax. 
What is the original price of the computer ? 
SOLUTION: Computer price including tax = Rs.34,800 
Let the original price = Rs.100 
Then the price of computer including sales tax @16% = Rs.116 





100 ~ 3480000 
riginal price = ——x 34,800 = — 
Therefore, original pric ne x iG 
= Rs, 30,000 


Excise Duty 


It is the form of a tax which the buyer pays on a manufactured item at 
the time of purchase. 7 


For example while purchasing cars, Motor cycles, electronic appliances, 
cloth etc, one has to pay Excise duty along-with the selling price. 


EXAMPLE-1 
A man wants to purchase a car of 1000 cc. He has to pay 150 % 
excise duty on price of the car. If price of the car is Rs. 5,00,000. : 
How much amount he has to pay to purchase the car ? : 
SOLUTION: Price of the car = Rs.5,00,000 , Excise duty = 150% 
: . 150 pie S: She 
Amount of excise duty on Rs,5,00,000 = aii 5,00,000 ic. 
= 150x5000 = Rs.7,50,000 
The man has to pay Rs. 7,50,000 + 5,00,000 = Rs. 12,50,000 _ 


EXAMPLE-2 ih . ; ait 
The price of a television is Rs. 14040 which includes 20% | 
excise duty. Find the amount of excise duty included in the — 
price of the television. Also find the price of the television —~ 





SOLUTION: Price of the televison including Excise duty = Rs. 14040 : 
te a ‘ Orda al yt? opt? See ae = at AS) fs) re uw cit 
ME : = 40% m ifs k 
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Suppose: the original price of television = Rs.100 
Price of television including 20% Excise duty.= Rs.120 


Original price of television — }4040~x 100 


5 
14040x— 
6 


Rs.2340x5 = Rs.11700 


Property Tax 


Aproperty tax is charged on the owner of land, houses, flats or buildingS 
ata Standard rate of 16%, on the annual value of the property: 


EXAMPLE 


The annual income of a flat is Rs. 14,00,000. Find the tax payable 
at a rate of 16%. 


SOLUTION: Annual income of flat = 14,00,000 
Rate of tax = 16% 


Tax payable = 14,00,000~x _ 


= 14,000x16 . 
= Rs.2,24,000 
Thus tax payable is Rs. 2,24,000 


Income Tax 


Itis the tax charged on all incomes during the financial year from /st July 
to 30th of June. If the income return is filed on 30th June 20/0. Then the 
fiscal year considered is 2009-2010 and tax year is 2009. At the end of eact 
financial year one has to submit a return showing what was the earninc 
during the year. The government exempts certain amount not to chargé 
taxonit. The taxis charged on éxceeding amount. 


In order to work out the taxable income for salaried persons, ail 


1cluded in the basic pay. 
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EXAMPLE-2 
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EXAMPLE-1 


The annual income of a person including all allowances is 
Rs. 3,60,000 and the exempted amount is Rs.1,80,000. Find the — 
_ income tax payable by him at the rate of Rs.0.75%. 


=? Se 


SOLUTION: Total annual income = Rs. 3.460.000 
Exempted amount = Rs.1,80,000 

Taxable income = Rs. 3,60,000-— Rs. 1,80,000 
= Rs.1,80,000 


Tax rate = 0.75 % | | / - 
Thus tax payable = 1,80,000x0.75% 


78010008 ne Om 
100° 


¥ 


oot EC NOOR Ot 
> 


100x 100 AT. 
= 18x75 Bic _" 34 
= Rs. 1350 Sate: A ES 


5) ST? J& Cree? ~ 


= 1,80,000x—>—— 4 
is 











The total annual income of a person is Rs. 6,28,. ,500 and the 2 
exempted amount is Rs. 1,80,000. Calculate the net inca e tax 
payable at the rate of 3.50%. If the tax deducted ee source rce is 
Rs. 15,000. | 
SOLUTION: _— Total annual income = Rs.6, 26, 500 ' 


i 
Exempted amount - ~ = Rs. ae 






ore Taxrote = 350% euniere: 
- Total tax payable =oR Bs448,500% Rs. 3.50% 
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_ FXERCISE — 5.1 


]- The price of a bicycle is Rs. 3500. If 16% sales tax is charged, then 
calculate the amount of sales tax on 50 such bicycles. 


if the price of an air conditioner is Rs. 40,000, then work out.the 


amount of sales tax on it at the rate of 16%. Also calculate the 
price of an air conditioner with sales tax. 


3- The price of two cars of 1300 cc and 1600 cc without excise duty 
are 6,00,000 and Rs. 8,00,000 respectively. If the excise duty on 


these two are 200% and 250% respectively. Find the prices of the 
two cars inclusive duties. 


4. The annual price of a house and price of land is Rs. 15,00,000 and 


Rs. 20,00,000 respectively. Find the property tax on each of these 
two at the rate of 16%. 


tal 





5. Thet taxable income of two persons is Rs. 2,50,000 and 


Rs. 3,10, 000 respectively. Work out the i income tax for each of 
ethan @ 450.37 


Kt ) 


” 6 vee toable income of é a person is Rs. 4,30,000. \f he is given 







hast to pay as: an income tax @ 4. 5%. 
ho aes 


toy sr nval rameter iss. 6,25, 5,000 with exemption 
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3.2 UTILITY BILLS 


In this section we are to consider utility bills relating to ey, gas 
and telephone only. 


Electricity Bill 


Domestic electricity bills are calculated by srting every house a fixed 
amount. This amount consists of variation of rates in units consumed. 
Rates of units are below: 


First /00 units @Rs.2.65, 
second 200 units @Rs. 3.64, 
Next 700 units @Rs.6.15, 
Remaining units @Rs. 7.41. 


The units consumed are recorded on a device called meter. The 
difference between the readings at the beginning and end of a month 
shows how much electricity has been used; Excise Duty, PTV Fee and 
Income Tax are also charged in electricity bill every month. 


EXAMPLE 


Ahsan uses 1050 units of electricity in a month. How much does 
electricity cost him for a month? 


SOLUTION: | 
Number of units consumed = 1050 
Cost of 100 units @ Rs. 2.65 is: 100x 2.65 = Rs. 265 


Cost of next 200 units @ Rs. 3.64 is: 200 x 3.64 = Rs.728 - 
Cost of next 700 units @ Rs. 6.15 is: 700.x6.15 = Rs. 4305 
Cost of remaining 50 units @ Rs, 7.41 is: 507.41 = Rs.370.50 


Total cost of 1050 units is _ Rs. 5668.50...) 

Excise duty @ 1.5% is | Rs. 85.03 _.....(ii) 

Electricity duty — - Rs, 62.52 © .....(iii) | 

PTV fee muy 2 RS 2500) ..20) 

Income tax @ 1.6% . Rs. 91.00 _ .....(W) mis 

Tote coat (ram 6), RE SB92OS y ag 
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Gus Bill 


_ Many house hold u use gas for cooking and heating. The amount of gas 


~ used is measured by volume and recorded by a meter in units, each of 
which 100 cubic feet of gas. 


Gas slab rates for domestic purpose w.e.f 01-07-2009 are: 
| Where as 1 Hm’ w 3. 30 MMBTU | | 





” = 


Rs. Per MMBTU 
80.65 





over Ito 2 : 153.73 











i ai — Sore 2103 | 325.48 
i a tlle over 3 fo A | | 423.42 
ie over 4 to 5 : 550.44 


5 and above | 730.1 7 





ayy a te — 











Seance The gas meter reading shows that 4.872 Hm’ gas was used 
: pape neu, jan i nth, Work out the payebic amount inclusive 
Lo ee Or. eee 

he NS tag : 


¢ as peed? Hn’ | Mi, 2201.76 ....(i) 


gore Hn = Rs. 479.98 ....(ii) 


“Metel rent = Rs 120.00... (i 


be ian a, ih* 
Total amount (j) + Gi) + Jae CAO 
(olai amc un [ @ + (ii) +¢ ue ' ee = Rs. 2801. 74 
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aU rent bil =R 2601 74 + AS A25, PH. 
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Telephone Bills : | Seer 


The cost of telephone call depends upon three factors. bain § 4: 


(i) The distance between the caller and the person being called. . 
(ii) The time of day and/or the day of the week on which the callis 

being made. 

(iii) The length of the call. | 

a 

These three methods are put together in various ways to give metered 

units of time, each unit being charged at a fixed rates agtinh «Kf 

oll 

The telephone bill of a consumer according to the new rules is 4 


Ts 


as under: 


(i) Net PTCL dues: Rs. 1233 a - :- 
(included line rent, local call units charges, lh J 3-0 hee 
NWD call units charges, local mobile unit | a 
charges, NWD mobile unit charges) Sndhatad i 

(ii) Net FED (Federal excise duty @ 21%): Rs. 259° 4 tM 2 

1s il odsidat 











(iii) Net W.H. Tax (withholding tax @ 4%): Rs. 49 UA aise Cy 


Total amount payable by due date: _—RRs. 1570" ee ae 
Surcharge: as ity Rs. 80°-* <a 
Payable afterdue date: — Rs. 1 620.00 bu ee 

| tr aS ae ee 7 


The cellular phones bill is calculated as Hage = 


ieauy ate e re)" 
|. Sa anarpes aie Snecma ae 
(190 minutes) sone sptied a | 


SMS charges @Rs. Ip or SMS: ee 


CED (Central excise 





as 


uty @ 15%) r 
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uaa Rs. 105.0 0 


ax 
. —T 





Re vA 775.00 















F XERCISE — 5.2 


the r ollowingthe gas meter reading has been given. Complete the 
sk . g as bills with the help of the slabs given in the unit. Also include the 


(ti 


* “meterrentand GST, 
18 pele pe Aoaey 215 


pa 8 0756 Hm (ii) 4.285 Hm? (iii) 2.796 Hm’ 
oo 1.378 Hm? , (v) 5.235 Hm? (vi) 4.665 Hm? 


he flowing the moniber of Units consumed while using electricity 


egiven. Complete the Electricity bills, includi ing the items as well as 
es ne \ al the solvedes example of electricity bill 


s ees) oar Sn 

Be oe) a 315 units GE DO ants: 

: tit) 375 units (iv) 290 units 
* f 7 : “es ] i , ts 


oll allow ann g the number of calls made are given. Complete the 
Ts the items; 
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3.3 PERSONAL INCOME 


The income earned by an individual while working on daily, weekly, 
monthly or annually basis is called personal income of a person. 
3.3.1 Personal Income of a Worker (Who is Paid on Daily Basis) - 


To find the personal income of a person working on daily basis, we see 
the following examples. : . 


EXAMPLE-1 


Calculate the gross daily wage for each of the following 
factory workers, if the hourly rate of pay is Rs.50 and the 


day is consisting of 8 hours. 
Number of hours worked| Pay at the rate of Rs.50 per. hours 
5x 50=Rs.250 ~ 


i 























SNS 





| Daniyal 8x 50 = Rs. 400 | 
[tana] 6 | or 


Daily wages along with over time 
EXAMPLE-2 


Daniyal works five-day a week, Monday to Friday. He starts work 
every-day at 8:00am and finishes at 4:00pm. He has one hour off 

for lunch while he works 2 hours daily as overtime. If he is paid Rs.60 

per hour as regular salary and Rs.80 per hour as over time, then how 

many hours does he workin a month? Find his gross pay permonthas 

well. : : | | wa es 

SOLUTION: | 

Number of hours from 8:00am to 4:00pm = 8 hours. 


As he has one hour off for a lunch, 
therefore number of hours worked each day = 7. 
Number of hours woked in a week =5 x7 
RAS = 35 hours 
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Number of hours works in a month = 4 x 35 


See Pe ais = 140 hours 
EE te t=: Pay for amonth = 140x60 
an raha = Rs. 8400 
. S$ 2 hours daily as over time, 
| haeret hours he Ore oat t 
over time in a week =2x5 
| = 10 hours 
Be Number of hours he works as over time in a month 
mm 3 | —vy =4x10 
ine J wars | = 40 hours 
ee * Over time payment for a month = 40x 80 
ui Fares poross pay = Pay + Over Time ache 
ic . a “enh = Rs. 8400 + Rs. 3200 
i | cross pay = Rs.11600 
; e EXAMPLE-3 


A sales man ona shop is paid Rs. 60 per hour along with a 5% 
commission on the Sale price of the articles he sells. If he 
Ww Beep Shop from 8am to 10pm and sells articles of 


20, ,000, what is his daily gross income? 









Nun — from 8am to 10pm = 14. 


q Salary per hour = Rs. 60 
a 4 geen Palvaalary is=Rs.14x60 
paar 3s = = Rs.840 


26 
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are mis " sion = ° 
6 " 5%of 20,000 = = x 20000 
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= Rs 840+ R s. 1000 
= PR; 184 0 
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5.3.2 Gross Income of a Salaried Person wink fee : 
} | : 
Gross income of a salaried person includes basic pay, house rent, : 
conveyance allowance, dearness allowance, medical allowance etc, - 
EXAMPLE . } Se 
If the basic salary of a person is Rs.30,000 per month and he - 
is paid house rent at the rate of 15% of his basic salary. and } 
10% as dearness allowance and Rs.2000 as conveyance 
allowance. Further he is paid Rs. 1000 as medical allowance, 7 i 
then calculate his gross monthly income. iy ee f 
. . : 28 : x Ps 
SOLUTION: Basic salary = Rs.30,000 ie 
eNOS | 
House rent = 15% of basic salary = WO0e 30000 =: ee 
= Rs. 4500 | ae 24 4. 


Dearness allowance = 10% of basic et - 47 30000 


32) 100 st a a ae * 
Y =Rs. 3000 See 
SONAR ee | SOT: ee 
Then monthly HS structure is: is = 
“SS OOM i@ + = 
he Rs. 3 


74 


- byte 


Doaress alone fee wenn me 300 0 | 
Cones allo owalr na Bs. 2000 
| Medical allowar nce = Rs. 1000 
¢ a sty nome s. 40,500 


St apm Cet 
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the gr ross. ross Salary of a person is Rs. 25000, and he has to pay 
360 p ar month as income tax, Rs. 1500 as penevorgiit fund 


neat} 


v< es ae Biter ~_ Income tax = Rs, 360... eect) 
~ tf | 4 7 WA Feat Abeent 











: Benevolent fund = Rs. 1500..... sel 9) 


. = m sai a, 
3S ae 
- - ioe OE et = Rs. 1000........(iti) 


eG roup insurance = Rs, 300... ) 





\s 


| deduct ions = 3160 : {sum of (i), (ii), (iii), (iv)} 
ee # UNE Wiewie Wiis 

= Gross salary —Total Heductions 

i. ages Ate: Ate 


=I a 





OE ce 
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F XERCISE — 5.3 
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I- A lady worker works a six-day week. She starts work at 7.00 am and 
finishes at 4pm. She has /5 minutes break in the morning and 45 
minutes break in the afternoon. How long does she actually workina 
week and how much she is paid, if the rate of payment is Rs.40 per 
hour? 


2- Khalid works 6 day-week. Find his gross monthly wage, if his rate of 
pay is Rs. 200 per day. 


3- Aslam gets paid Rs. 70 per hour for his normal working 8 hours daily 
(6 day week). The rate of overtimeis /. 5 of Rs. 70 per hour. lf he works 


40 hours as overtime, then work out his gross monthly pay. 


4- Calculate the gross monthly pay of a person, if his basic pay is 
Rs. 18000, house rent allowances is Rs, 3500, dearness allowances is . 
Rs.3000, conveyance allowance is Rs/500 and medical allowance is 
Rs.5 Gp. 


5. If gross pay of a personis Rs.45, 000, then calculate his net take home 
salary, after deductions of Rs.400 as income tax, Rs.J200 as 
benevolent fund, Rs. /500asG.P. fundand Rs. 400 as group insurance. 


6- Nomanworksina factory where the basichourlyrateisRs.JUfora35 | 
hour week. An overtime is paid at timeand - a-half. How much will he 
earnina week when he works for: : 


(i) 38 hours (ii) 48 hours (iii) 50 hours 


]- Abdullah's pay slip showed that he had worked 6 hours over time i in’) 2 
addition to his basic 36 hours ina week. Ifhis basicrate of payis Rs. 60° al 
and over time is paid at time and a-half. Find his gross pay for the 

month. | : 





tor © i 
= = 

F a 
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Review Exercise — 5 
l- Encircle the correct answer. 


(i) Money that must be paid to the state charged as proportion 


of income and promt added to cost of some goods and services 
is called a 


(a) tax (b) excise duty (Cc) property tax (d) income tax 


(ii) The taxes which are charged on income, property and profits 
in the from of income tax, property tax and profits etc is called 


(a) tax (b) direct tax (c) . property tax (d) income tax 


C4 


(iii) Taxes of the form of duties, motor vehicle taxes are called 


(a) indirect tax (b) direct tax (¢) property tax (d) income tax 


(iv) The tax in addition to the price of the article is called 
(a) tax (b) sales tax (c) income tax (dq) excise dutv 
(v) The form of a tax which a buyer pays on a manufactured item 
at the time of purchase is called 


(a) excise duty _(b) tax (c) income tax (d). sales tax 


(wy The tax charged on the owner of a land, house flats or building 
- is called 


(a) property tax (b) incon tax  (c) direct tax (d) indirect tax 


(vii) The tax charged on all the taxable income is called 


(a) sales tax (b) direct tax (c)_ income tax (d) excise duty 


2- Fill in the blanks. 


(i) Money that must be paid to the state charged as a proportion 
of income and ed added to the cost of some goods and 
services is called a- 


= | (ii) The taxes which are charged on income, property and profits 
=e in the form of income tax, Used tax and profit etc is 
= | called a 


‘ = ad 
— ————— 





——_ 


ee 


. == = 
“he ee ee w= a ; 


ah 7 
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(iti) Taxes of the form duties, motor vehicle taxes, goods and services 
are called 


(iv) The tax in addition to the price of the article is called as 


(v) The form of a-tax which a buyer pay on a manufactured item 
at the time of purchase is called 


(vi) The tax charged on the owner of a land, house, flats or building 
is called a 


(vii) The tax charged on all taxable income is called 


(viii) If the annual value of a flat is Rs. 6, 00, got Then the tax payele | = 
ata rate of 15°3\'s = 


(ix) The value added tax at the rate of 0% at the marked price of | ~ — 
television of &s./2000 is 


(x) The excise duty at rate of /50%, one has to pay against an 
amount of Rs.3,00,000 is — 


3- The price ofa tricycle is Rs.4000. \f 16% sales tax is charged, then 
calculate the amount of sales tax on.30 such tricycles. 


4- Ifthe total income of a person is Rs. 7,00,000 with exempted amount | 
of Rs.1,50,000. Findthetaxchargable @ 4.5%. 


5- The gas meter shows that 5.670 Hm’ gas was used during a month 
period. Workout the payable amountinclusive of GST @16%. 


6- .The auribarag units consumed while using electricity are BS under. 
(i) 275units (ii) 200 units (iii) 340 units (iv) 285 units. 
Complete the electricity bills, including the items as well as shown i in 
the solved example of electricity bill. 


7- The gross monthly pay of a person is Rs.75,000. If Rs. 1500, Rs.1200 
and Rs.1800 are deducted as income tax, benevolent find and G.P 
fund respectively, then ‘saleylate the net take forge sate of the By Woke 
person. Seas a ne 


: an 


= 
| 
at 4 
sa a re " ‘ | 
ee a L fy, 
- — 7 =— : ve " ho . 77 
% t == —— : = q mm | Fe 
* i fr) i os ‘3 mi i s 
Se . aes = —-— we a. 





134 





SUMMARY 


Money that must.be paid to the state, charged as a proportion 
of income and profits are added to the cost of some goods and 
services is Called tax. 


Direct tax is charged on income, property and profits in the 
from of income tax, property tax and profit tax etc. 


Indirect taxes include duties, motor vehicle taxes, goods and 


services taxes, (GST) general sale tax and value added taxes 
etc. ‘ 


When we buy article ws have to pay a certain amount of tax as 
the value added tax in addition to the price of the article is 
called sales tax. This tax usually given as a certain 
percentage of the selling price. In Pakistan sales tax of /6% is 
imposed on goods bought and services 7endered. 


Excise duty is the form of a tax which the buyer pay on a 
manufactured item atthe time of purchase. 


A property tax is charged on the owner of land,-house, flats or 
building at a standard rate of /6% on the annual value of the 
property. 


Income tax charged on all taxable incomes during the year 
from Ist July to next 30th June. 


UNIT 





EXPONENTS AND LOGARITHMS 


Radicals and Radicands 
Laws of Exponents / Indices 
Scientific Natation 
Logarithm 

Laws of Logarithm 
Application of Logarithm 


wvrTvvve vv Vv 


After completion of this unit, the students will be able to: 


> Explain the concept of radicals and radicands. 

» Differentiate between radical form and exponential form of an expression. 

> Transform an expression given in radical form to an exponential form and vice versa. 

> Recall base, exponent and value. 

» Apply the laws of exponents to simplify expressions with real exponents. 

> Express a number in standard form of scientific notation and vice versa. 

> Define logarithm of a number to the base a as the power to which a must be raised to give 
the number (a = yolog, y=x,a > 0,y > Oanda # I) 


> Define a common logarithm, characteristic and mantissa of log of a number. 
> Use tables to find the log of a number. 

» Give concept of antilog and use tables to find the antilog of a number. 

> Prove the following laws of logarithm. 


e log, (mn) =log_ m+log_n, 
e log. (™) =log_m—log_n, 


Sig! m" =n log _m. 


> Apply laws of logarithm to convert lengthy processes of rauliplication: division and 
exponentiation into easier processes of addition and subtraction, etc. 
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EXPONENTS AND LOGARITHMS 


| 6.1.1 Radicals and Radicands 


Let us considera real number ./5. We may write it as 5’. Here Sis positive 
rational number, 2is a positive integer and./5 is irrational, therefore ./5 is 
a radical (or surd) of order 2. Itis a quadratic surd as well. 


Also consider a real number 4/4 we may write it as 4’. Here 4is a 

positive rational number, 3 is a positive integer and 3/4 is irrational, 
_ therefore 3/4 isa radical (or surd) of order 3. Itis a cubical radical as well. 

Therefore a radical (or surd) is an irrational number that contains an 


irrational square root 2./3. 4+3J/5, 10-4/6 : v2. 77 are all radicals 
(orsurds). . " ; / 


Let a be areal number and 7 be a positive integer, then a number which 


when raised to the power _ , gives q/”, is called the nth root of a, 
written as 2/,. n | 


Thus /2 = 2!” 3/9 ~2!8 4/5 — 5!” etc. 


The symbol #/ is called the radical sign of index n. In Wa, ais called 
redicand. 


Ja is called a radical of order 2, 

%/a ‘is called a radical of order 3; 

Ya is called a radical of order 4 and 

Ja is called a radical of order Penis Q 


(Va + vb ) and (Va —vb ) are conjugate radicals (or surds) of order 2 to 
each other. The product of these two radicals is a rational number. 


aeuaell 


+ il 
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6.1.2 Radical Form and Exponential Form of an Expression 
3/8 is the radical form of (2” )’“as the radical can-be expressed with ; 
fractional exponents, therefore exponential form of 3/3 is(2? Vor 2: 
The radical form of 5/3)! +) tS 
=N6) | | e 


From the above examples, we see that the laws of exponents are Jel 
therefore applicable to radicals also. Thus for any positive integer ‘n’ and 
-apositive rational number ‘a’ we have the following. | 


Radical form 











@ a Ponalioyh _ (ii) x4 nx 


it 46 Petre e hs ] ¥, 
ey 3 i) yh ay 
| smu” eet 3 3 é = xhgeks. 
ee arf a Abi WS 
ee Th cal’ xb x64 : 73 
aa Seve al et efi . 


Bie ae) Se silial Sits 








to VAR 


Loa = 2 | } 
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6.1.3 To Transform an Expression in Radical From to an — 
Expression in Exponential Form and Vice Versa 


a 


Let us consider the following examples: 





5} 
$ 
4 
3 
EXAMPLE-1 any | ' 
Express in exponential form: an 
“ 7_9 . 
() Veia* — (i) Pars at) I et | 
SOLUTION: (i) {8ia* = = (81a* 4 rh 
= (34 aq? \/4 : . hy 


— 34 ated 


= 3!xq’ = 34a’ 


(i) Pam ~~ = 07x! 7 


= (37 xal8 )/ a 
= “¢ ’ , 
a 


_, +3 ban ph My ; iy rs . 


' = 
a 


bY = 










ra 





= 3! xx* 





a - 
















q 


less 


v 


_ 


££ . 


= (18)? x (64) 

= (9x2)? «(2 4 
= hx 2h 2% 
= 9252/7 
=O xa? 


beng tN 9x24 


oat 
*, 
tay 


xa baal gh a 


fi, Cae 
By ae og At = ¢q 


ae 


~~ \ 4 
- a i 
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I- Determine the radicals and the radicands from the following. — 


ii) JT] 


no 
a 


3. 


4. 


5. 


ts 9 Sea a / seg Sy’, A a 
—y7 ae sats Aa "6 aye 
Re es je 


(v) x3? 


- 56 8x 
eye g 
{16x  (@) fF a) eae 
7 2.8 
Simplify: a 


F XERCISE - 6.1 


(ii) 443Ja 
wy 5 


i) 3 
(iv) 8-2/6 


Express the following in exponential form: 


0 le > te te Fish 


Write in ~ radical form and evaluate the result. 
(Y) (2 5)? (ii) (64) 4 (iti) (81)'4 , 
(v) (2 Wes (vi) 8 A (vii) coo 


Simplify and give answer in 1 exponential form. . 


QVa® i Ya ai) YT? 
Wi) ae 








) J3xJ/7 
(iy) J2+ - 9/32 


= 


ae nt 


(vy) wz 


1 . ke 
i) 278 


ty) WF 
oe 125 PF (Witt) AN ar 


* 


eae oye | ae “a if 


ied Sg eG Ee { 










; 


- aid 6 ' 
ae 'y iH * 4 
~~ = ; * 
’ * - 
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6.2 LAWS OF EXPONENTS/INDICES 
6.2.1 Base, Exponent and Value 


sometimes we experience a multiplication of the type: 





3x3, 3x3x3, 3x3x3x3;, 3x3K3x3x3 


In simplified from we can write: 


3x3 = 3? 

3x3x3 = 3 

3x3x3x3 = 3% 
3x3x3x3x3 = 3? andsoon. 





For any real number ‘a’ and a positive integer ‘n’ we define: 





Here ‘a ‘is called the base and ‘n’is called the exponent or index. 
By definition, we take a° =/, thus 2° = /, 3’ = /,(0.5)? =1 and soon. 


Note: “a”” is called as the n” power of ‘a’. 


e.g BG 


4x4x4x4x4 = 
-7x7x7x7 = 7! 
8x8 = 8? 









: 2.2 Laws of Exponents and their APalicatiols 
Law of SumofPowers 


Mack a#0andm,neZ, then 











EXAMPLE-1 


Simplify: x’ xx*xx® | .* 


SOLUTION: x? xx‘xx® = x?tit ; | wie 


| ee eT ie ¥ 

= x % seo sibel dis 

| ants ~~ > =e 

e 3 & at = . ft 

EXAMPLE-2 } ie 
= | ae 

; a 3 4 d 3 5 " 5 > * . a 
Simplify: x xy* xx* xy xx xy” | pS 











SOLUTION: x’ xy‘ xx*xy?xx? xy? =x? xx'xx xy” ayy: - - 7 E 
= ft 445 xyes ie e 


= xl? y yl? 


es PP FY 
EXAMPLE-3 =r 


Simplify: x? xy! xx? xy” ST | 
! (ni > We ok tee —2. 7 wf fe -. atest ‘A < fe) 

SOLUTION: x?xy‘xx?xy? = = x°xx “xy xp mies aye ae ay 

aa eo xy? 


, ar 
pat -~,! = 
He «a oo 


2 ‘ . | tS 









= xy 


2- Laws of Subtraction of Powers 


ain Rae —snerer ernest 
lfaeR; a#0andmne Z, then REDO we 





= = 


x Pei 


=a i xa / lx da f) [> ¢ {one fC o( m 1—)} ft a5) ) fe f of fors 


" 
= Al 





a, 


—€, ne is 
=a. 


axaxax-.tom factors 
a” axaxax-.tom factors 


a 


me Gs rs 
=e 


r 


y a ei om 
a> & ax axto(n- i ) GC Beet 


ae 


= as vent a6 sient) 


; y 
2 a a a 
A \n a oe fag ai =a) 
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EXAMPLE-1 


SA Eee 


Simplify: (i v= 


2x x4 xx 


SOLUTION: 


xxx? xx! 


Osawa = 


ees yx a oe 


x? xx xX x 


#xx xe 4. 


(i) = xxx xx? 


_EXAMPLE-2 


Simply: #0 


@ x8 a 


a iio | 


Se 


mal (Sr gee 


—aeah \ | St! a er 
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If a, be R, a#0and neZ, then: 


7. 
Rr Wa nL eaa Migeoe geie LET 
EXAMPL 7c: 
EXAM me = “"' Pal 
Se es a a go) 


vy: Wy? (i) (ey? 


_— 


a 






er te & re 


su * 
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: | __F XERCISE — 6.2. 

I- Write the base and exponent in the following. 
16x? (ti) xia (iii) (4 y) 
(vy) (e-27 ) 1 () Sy lt 


Fie - 


Ai flee, 


Simplify and express with positive indices | | | 


2 (ab? ) an Cae 
Bert (ihGicd\or 0 (27\a Te qa? a 
‘2 = 6- a ]- 3 

y 8a : he) 


52, +19 nT ON 
8. lab x 3fab=3 9. a _ abc 0. @2aol 


ac ab’ | 


ed 








. —ai > ; t+ 


3 3 ! -? — - 
, 2xy 2 Sn 15 tee late 
4x" y a 








14 
ae 


(2ab* )’ (3abc? )-? +(ab) ‘(bea)’ i = 


Fp or 


16 
2777 xg-3 


17- (2°? a‘b)'x(47-7b? ) © i ho tigen) t 


Evaluate 
| 18 (3° 7° + (9°27) 


. a, 
- 7 £ t Ler 3 
F -_ 7) f 
ve ' ial 4 =" © 
‘ bee lls ee Pe il T ; ' 
. = « q ’ . - * i - * fe . : J 
J ' = = 4 = a / " 4 . 
Ls i ghz es “oll q | 725 a 
‘= 4 att Va) Rd I ocd PT a i * : 
w e Sor nae, oe iy ‘ ; 4 ay ys 
+ A * aie “fi ee 7 3 ‘a ) 
ni F es oe & j e a a ee A Ro r | i 
vif ee LAYS oF De Ut ae 
= aw _ te * ow 
a |= 
: : . 
5 
bi Lg a a ’ s 
' ¥ ’ F 
‘ . 
,—/ othe h ‘ia Sie}! iis 
i = ' , all - x Twa 
i Peas hi ¥ ra * - a . 
? ; % s " ir . 
; = : uy | 
= aes ro _— . 7 _* > as , , 5 
aff = ~~ ’ ; as _ 
om | a [owe gee I | ate 297 A ws. om, " c " |} 
Posie , pw aia See aa 7 
: us f ei Gs - ‘ * 4 UE Be a cree 
: : ‘a ¥ 2 waa BE iy ae Fl sid Py 
a : ' =< > a a) ad 
= >>? +i . = ps ’ “wi 
= . % rt LJ E 7 
? <i 
ry 
: = ‘ 4 - af a 
- I ? 
: i vid eal 
j ’ aa 
4 
” 





Tee @l/2y xq? spl/4 






“j 4 ; Bg a’! 4 ) 5 
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Tad 


ie ave OP oH esrb 


| hi : A Oye i (iv) x34 y% 


: (Vi) 5x7? xx! 


o one oe Gi) Py a gly 


\ 


aii 






oe -..? a 


x PA Fe y - tiv>;- : a] 
(iii) 2ab i, 34° M5 iy 6x17 xo xl 2 


oy serie 










—<« ‘i 
a. 4 
“7 +i 


(04) xy’ 27) 23 x x se yea 
IS od 






4, t 
ee a ety" be sy... 
7 
» 


Simplify each of the foll OM ving, Pes) XE se 
aaa we aS ve ARTs 
(iy). Haas Ec (iit) ; 
Pm. See i "= ae 4y>° é - 


hg f o 
. ’ ‘ orTr sem * 
we _ 7 pha 


- 


lo 
~ 
eet ¢ 





? tm 


ey y y ? reg " vl, iyi /5 5 a) 
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6.3 SCIENTIFIC NOTATION 


In some branches of science we use very large and very small numbers. 
The speed of light is /86000 miles (or 299337.24 km) per second or 
30,000,000,000 centimeters per second and the radius of a Hydrogen 
atom, i.e 0.000000073 cm are the examples of very large and very small oA 
numbers respectively. The wave length of an X-rav, is 0. 0000001 | 
centimeter is also an example of a very small number. 


An easy method is devised to write these numbers is known as “scientific 
notation”. 


In this method a number ‘a’ can be written as the product of two numbers | 
in which the first number is in between 0 and /0 and the second number i is. -t > yg 
the positive or negative exponent of J0i.e. . 


EXAMPLE-1 “iis Sent ‘ —aa 
Write the following in scientific noaton. Ce, call 
= igh | ot VS 
(i) 100 (ii) 1000 (iii) 10000 (WY, 0 ” T0000 70000 . qt ie 4 
SOLUTION: (i) 100 =1x10? — 59000 a ees 
(ii) 1000 = 1x10? 
(iii) 10000 = 1x10* — 

















(y) Jae 10m 
1000 
(@) —IO On 
10000 ———t—S ie 
EXAMPLE-2 oF iz 
Write the following in scientific notati on. ‘Apart fe 











(i) 90.85 (ii) 112.3 HHO 12g ua yawns 0) 0.000028) 
SOLUTION: (i) 90. 85 a 


a - 5085210" : 


\ ¥ 





eek 9. 08 ox 10: 


o./ a > 

a iw Lo 
= ON8Sx I0-~ 
_ -_ Ae , Ae #>) a >.< Y 4 Vw 


an ONS , The 
— y.| f] OIA LU 


ss 


= ad 


1123 
10 


1123x107! 
(1.123 x10? x 107 
= 1.123x 10? 
= 1.123x 10? 


_ 1235 
100 


= 1235x10™ 
= ER x10" x 10°? 


= 1. 235: x] o* ma 


~), FF 
“ee a F re 
Sa ee i = F 

af oO Oe fi 

-_— =  — 

a | a re 

ral j 

és a I 


$< MAY 


= 


i dl 
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In scientific notation a positive number is written as the product of two 
numbers. In this, first number is obtained by placing Gee ater the | 


first digit of the given number. | ere ae 


For the second number to get the exponent of 70 we count the Wallies . 
of digits which is between the actual decimal place and the new place. . ss 
lf the decimal place is changed from the left side then the exponent of — 
10 is positive, while changing from the right side the exponent of 10is fos 












negative. L 
EXAMPLE-1 . |S 
, | aby i oe i 
Write 18.42x 10~ in decimal form. poe | ue}: 
| . : ; aw PAS * : AY *, oe 
SOLUTION:  18.42x10~ i —a= 
a] eae: § MATH 
= 1842 xlo~* | aes | FE 4 ae ne a 
100) ei _ 
YD ° 
= toe ee ey a eee am ere 
100x108 be viet ye 
_ 1842 ~ 7A 
1000000 
: = 0.001842 iA 
| | i 
pert Laps ae, ary oon Wy Bas Raat all sane 
EXAMPLE-2  — Ste mee 
hoc metsra on neon asf : pale 


ee o; 
od —. 








. Rae aye fe ws 


: ma 
WOES a el 
oe ST < Pa. a 


cod 
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Mim wohl arti cc att -E eee g. 3 : 
AMS leitised oriosig va. ei vad 7 
V tite the following i in scientific notation: Sti 


Stir 1 (OD S7MOD- ow) tO “he 89.99" 
PEG WaT Shi pos escic iz 

360.424. © sey sibic ite he 2566324. 
MENG Ao tnetotes art erie sigh oh mow 7 
os 9.00000075 


” 
me 


weit the following in the decimal form 
e 6 8 pe 1345x107 
c 8 5 mee 9 9.525x 107 


‘ * te a 


Simply and wt rite eyes jour answer in scientific notation: 


s 


| 0.96% 1 Osage he 2.61x4x10° 
hE ae v4 > 
2x10? a PL ‘ai Ra) ore ce aa 


ioe ah i w fax SEGONG 
521x < 103 x 12 ire 


ene veal ; 


Convert 4.5x 10° Perino ets : rsar and \ write the solution in decimal 
form. os ne e = ai ve 

ne $00,000 etn 
amnetels ae write >the 


~ 


The radius of earth is 6400 km. Convert it i 


solution in scie if itific no tation. AE 
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6.4 LOGARITHM | ‘inged nomad SAB 


Al-Khawarzmi contributed a lot towards logarithm. In 77th century John 
Napier made further amendments in logarithm and prepared tables for it. 
He fixed a base ‘e’ for these tables. The value of ‘e’is 2.7783. John Napier 
and Henry Briggs made a plan to prepare table having base /0. Later on, 
Henry Briggs completed the task and prepared tables with base /0. 


Jobst Burgi from Switzerland in 1620°A.D prepared a table for anti- 
logarithm. These tables made the complicated problems easier erregarding 
the counting of numbers. 


6.4.1 Logarithm of a Number 


Leta>0anda#/,if ‘y’is any positive number, then: 


r= log y, handout a” =) z ay ae 


Or a’=y & log, y=x 














ee F Be a ee ibe eS. Rares wiles 
(For log, y,read "the logarithm of y to the base a”.) e 
\=-4 eal eo t 
EXAMPLE-1 ReMi Oe 
Convert the following into exponential form: > ae mas 
3 


(i) log, 25=2 (ii) log, 5=-2 @ li) lop 1000 =: wk : = ay 
é ' Pan 


SOLUTION: Using the equation, log, y=x ° @e =), we have 
() ye 2 is 3 = =25 t Ta a3 


() logs 53 aio = fist er ; oS + 35 


(iti) logy, 1000=3 - jane Ca feria a 37a 
WON ol he isis on ? haa 1h BI IHIOO TSCA & 12 TF 
‘EXAMPLE: | “2 as nwond sone se 


y "i We aac i 
of. =4 


: x <W " j ia ond — ot *s ' es 
: { gy xe a haecie we he ive 






i 2 iy, oy Ci | 


re =i 4 Ls = 
“ROR ee Mga 





ee A 
«ghee “evr ie 
‘ 


oe al — 
ies ais 


3: > Se i SS 
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6.4.2 Common Logarithm 


The logarithm calculated to the base’ /0 are called common logarithms. 
We denote /og,,m by log m only. 


Clearly 10’ =10 = log 10=1 ; 10? = 100 = log 100=2 
10° = 1000 <> log 1000 = 3. ete. 


| yo! =| <o.01¢510¢(0.1)=-1 


10°? = =01 <= log (0.01)=—2 andsoon. 


EXAMPLE 


Solve (i) log (x-2)=1 ~ (ti) log &+3)=2 
SOLUTION: 


Using log, y=x <> a* =y, we have 
- (i) log @-QY=1 => 10'=x-2 => x-2=10 
=> 


(ii) log %+3)=2 => x+3=10? => x4+3=100 
=> 


a 


Characteristic and Mantissa of a Log of a Number 









The logarithm ofa number consists of two parts, the integral partis known 
as the characteristic and the decimal partis known as the mantissa. 


ihe mantissa is always taken as positive while the characteristic may be 
positive or. negative. When the characteristic is negative, we put a 
bar ont the digit representing care erst. that instead of — 2 we write it 
a8 2 ; 2. Had mealies: 7638. = 


oe z 
- as 
i Se Zz: 





oe Te 


ok 


> . ’ . . * . é > 
‘ . a 7 . 
id : aus” Px “_ > nn im ite 


Ao eee eee ae 7S : 
rinadicermemicne se Not for Sale-PESRP 





win 
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6.4.3 Finding the Logarithm of a Number 


Characteristic of a Number 


Write the number in standard form. Let it be mx /0?, then the 
characteristic is p, or 


(i) The characteristic of a number greater than or equal to J is one 
less than the number of digits to the left of the decimal point in 
the given number. 


(ii) The characteristic of a number less than / is a negative number 
whose numerical value is one more than the number of zeros : 
between the decimal and the first significant digit of the number. 


For example: 


Standard Form 


5376.4. 5.3764x10? 


537.64 5.3764 x10? 


53.764 5.3764x10! 


5.3764 5.3764x 10°. 
0.5376 
0.0537 

0.00537 


0.0000046 — 


. hn 
: . 
: 


5.376x107° 
5.37x10-* 





5.37.<105= nls 
4.6x10°° 


7 


TER aas TES Ap APE RATE 
















+ ; } 7 





* % —_ . . = . 
4 yi 4. _ FS 
4 ge iE ee 


















1 aw et ai 
Mantissa of a Number bs ol e.@ 6 So Ri sh RGA alee eon IES 
, | Ue" 3 Oe ree wT ee 
We find the mantissa from the log-table. The position of a decimal 


a number is immaterial for finding the man 
_ the mantissa ofa number consisting of four d 








Cares aes ie 
a . . i. A —_ s 4 ‘ 
—. eg. log : 45), log(.45), log | <q) 95. Z _ . 7x =\Vi-% tha) RAT rt om Lie 
5 Soe (ie be GY: 4. Y jad 4. yh (U4), 102. UU4 I) © lave WIC sallic Mantisse 
Sa) r mY, e.g. og( 5), og s 5), wATS bs oa ‘ Ai 666 A , ae e” " " x et ~ 
4 Pa : we ie ms 1 . ‘ 7 . ; 
mY, 2 ey ee ee ea —— J 7e 11 : . “A | 
_ Not forSale-PESRP = 
Loa af A hae . a 
el 





EXPONENTS AND LOGARITHMS 


UNIT-6 156 





| (i) For finding the mantissa of 4385 from log table, we proceed in 
the row headed by 43 and in this row, we find the number under 
| ‘4 the column headed by 8. Now to this number we add the mean 
| difference headed by 5, inthe same row. | 


| _ Thus mantissa for 4385 is .(6415 + 5) = .6420. 


(ii) For finding the mantissa of 438 from log-talbe, we find the 


. 'humberin the row headed by 43 and under the column by 8. 
Itis 6415. 


(ui) For finding the mantissa of 43 from log-table, we find the number 
in the row headed by 43 and under the column 0. It is .6335. 


(i) For fi inding the mantissa of 4 from log-table, we find the number 
in the row headed by 40 and under the column 0. It is .602/. 
Thus we have, 


log 4385 = 3.6420 log 0.4385 = 1.6420 


log 438.5 = 2.6420 log 0.04385 = 2.6420 
: log 43.85 = 1.6420 log 0.004385 = 3.6420 
»__ log 4.385 =0.6420 log 0.0004385 = 4.6420 
and log 43=1.6415 
. log 4.3=0.6415 









Also. log 4=0.6021 
: Ns 04 =2. 6021 


6 4. 4 Concept of Anilogorithm 
 fflogm=n, then m= antilog n, e.g log 1000 = 3 antilog 3= 1000 


. Fort ladiperaotiogartinns of a number, we use the decimal part of the 
-_... sumber and read the antilog-table in a maMMens Similar to that adopted 
4 Sperfor reading the logtable.. hi totnit esa sree. | 


Shi = oN Salm 5 Ey. Phi gests A 
= A Pai 7 



























EXPONENTS AND LOGARITHMS 157 ' UNT-6 - 


Case | 


When the characteristic is ‘n’, the decimal point is inserted after (n+1)th 
digit. | WE Papeete we 


(i) | Number = 0.2346 <i ee fl 


Characteristic =n=0 

: at “idee Srey 
Mantissa =.2346  - + | nols fis earthen ew | 
From antilog table, the number against the mantissa .2346is 1724. 8 — 
As the characteristic is ‘0’i.e. n = 0, therefore decimal point is -~ 
inserted after (0 + Ith or first digit from the left of the number 17a 


Thus antilog of 0.2346 = 1.724 ; ) ag a . f | 
eo Le: SOT oi BMS +. ae 


oo a . , os 
eee? 3 . 
* Bar ® nti 
i _— 
Sea Ajtaie 


(ii) | Number = 2.6019 pee 

gus. 8 soiun ort Sitspeiids A017 
Characteristic =n=2 = “he 
Mantissa =.6019 terriers 20 as 2 
From antilog table, the number against the mantiss a 0.6 0.6019 is: 399 8. 
Decimal point is inserted after (2+ 1)th dito 5a ddigitfrom 
the left of the number. Au 
Thus antilog of 2.60/9 = 399.08 






a (ii) Number = =5.2612, 
fee} 0? - Characters catia argh wil 





oaeg 
eri ys Mantissa, — =.261: Oe 
- hes From antlog tebigat he eu aga ins atts, ues 0.2612 is 1825 


4a = a | 
aed Ee Jy ic L 


















oS 


ae, 
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, 
bat " 


ve: 





_ ——s«sThere are 4 digits in 1825, therefore we put two zeros to the 
aN ees tight of the number to make it a six digit number. Placing decimal 
after these zeros is meaningless. 


Mi 








When athe characteristic is n , the decimal point is inserted in such é a 


| *e os | ‘way that the first significant figure i is at the nth pbae 


fee =|) a t® jae 
= _— Wek PIY | ia 4} ‘ 
= “om 7 “ui aint aS 


tre Lions Bains ef hh 


Ponti to Wei 


Number = 1.4356 
Characteristic =n=!] 


= .4356 


me ae 4% Taste b 
ds ABT 
eae te Pitot ooilins 





wth 


re) 
ECrar In Dee a es a 
From | antilo ig ta ble, the num Ibe er against | 


4 a 
i 
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EXAMPLE-1 “EON Sage aQe i. 
Find the values of: (i) antilog 0.654 (ii) antilog 1.204 4 
(iii) antilog 1.3612 (iv) antilog 3.4568 


SOLUTION: (i) antilog (0.654) 4.508 ames 


, ha 4 ; 
(iii) antilog (1.3612) = 0.2297 a 
(iv) antilog (3.4568) = 0.002863 = = = — 


EXAMPLE-2 jackets [Re a 


(i) Add 1.3612, 3.1946, 2.0018 and 3.4619 


(ii) Subtract 4.6342 from2.1375 
SE Shine ; chit rat panty 


(iii) Multiply 3.4103 with oF 





(iv) Divide 5.1820 by 15 


31946 +. 0018 +.4 619) 


w 2.1375 - ~ 4.6342 = 2.1375—[—4 +.6342] 
ats “oe nate -  2.13754+4=.6342 
Ree ny S886 1375216342: 


= akaliEys) 
Aye 


= (—3+.4103)x6 
| = —18 +2. 4618 
‘4% x lle che SRE: Ay - 
Pore iD (-18+2)+.4618 





‘ ““ ad Mi 
a ‘ 
° as, 

-% a 


| “7s i 
patted 8 
sad HO A = -16+.4618 













Th 1 
»>* ie ‘ a ~~ " 


- + ‘ ? os I, . 


= 16.4618 
Oe Bellas 
, (iv) (5.1820)+15 = (-5.1820)+15 
Nia Roe, Y, ae 


' ah. ° Por 






4 Be 


: sia Media ie) ae. 





= -1+(1-(3212)) 
Sct Shaeaa ulyerid 
= = 1.6788 ey, << 

das 


cae | Zoey 4 erat  MOrTULC? 







; Ts 
| - ‘sf | ’ io ’ = — j , 
-ARIV iT tke =) MA M “4 i fh” 
| Ear», 
a : 4 “ -% at . ™ 
£7, ~ — f) £7110 find ee ted a” 
j OY — G.SULY. Tir dg A J mS Be ee _ 


RI 4S if 


. Ps - = = a i ve 
oe vite, le 
we <i io 2 
‘4 \ 
; . ~ Vie 
ae eae Ot 


et me 
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SSS 


Now from the antilogarithm table, we have the number for mantissa 
0.5019 = 3170 + 7 = 3177 


As the characteristic is zero, the decimal point is inserted after §-— Re 
(0 + 1)th digit, i.e. after 3. : we 
x =antilog (0.0519) - = 
X= 32177 a , 
(ii) log x = 2.5321 . 2 ite: 


Characteristic of log x = 2 
Mantissa of log x = .532] 


Thus x = 0.03405 














Now from the antilogarithm table, we have the number for mantissa : 
.J321] = 3404 + 1 = 3405 ae 

_ As the characteristic is 2 , the decimal point is inserted in een eT 
a way, that the first significant figure after decimal is at the 2nd place. fig 
x = antilog 2.5321 s “ 

= 0.03405 | jou 


E ACK Cl E — 0.6 - 
I- Write down the characteristic of the logarithms 0 of the following — 
numbers. Pit . 
(i) 6350 (ii) 2035.6. OO 2. 057 rt er 
(iv) 0.8657 | (vy) 0.0732 
2- Write down-the values of: mi 
252 copy tae: 
(i) log 52.13 (ii) Cail : a : we 
(iv) log 0.0057 () tog.0.0090 Pe ; Saha 
us) AP: =i fy 
3- if log 6374 = 3.8044, write down the valves es rf : 
| (i) log 6.374 (i) Jog 0. 6: at ee 0063 : 





at eee NS 
: 


, fin fic idx = nm log x= 0.1597 find Bo 
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eee Seen (ie og (mn) Vlog, m+ log, n 





(ii) 





log, = |= log, m—log, n 
n 





tt) log, m" = nlog,m 





Peal ‘Let m mand n 1 are positive integers and ‘a’ is any admissible base, 
. he her othe 

Shi Festi: i 

Pete) laren * =slog, m.:.:......(i) 
ah) 1 = 10g, Moses... (ti) 









STS 





* we ATs —aer 
4 ° 


iz n= log, fiom (i) and (ii) 





A hae , 
' = 


Let m and ae pos ps ire sand a’is anya admissible base, 





“4 ‘% t 
yf “A\ > 


x 





‘= = / log, Pet 


pp lAgm we Oth 
YO os ee Yet 
* ie = iii, | és = fe 











7 ne 
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= - . a i) soe : el — 

2 

/ nl © 

02 ,,| | =4-N - . 

ft : — ee < 

| me E 

log, =F ae v= y af 

n - he 












= ae _ 


from (and (i) 






= log. m — log, zs 


iii- Letx=/og, m,then as before 


a’ = mand 


(a* | x = m" he ik 
m” — (a* : | ap | pes 
2 qi* 


Therefore, Jog, m 







_ The logarithm ‘calculated to the base se /| en iia | S. 
We shall denote 108 mby log only. - " 





a 


“tO aN AT 25 8] : 
(iv) 71 +51 31 Woe? 
(Tog (2) °8 (27) “3 (1) = 


> SOLUTION: () LHS =3log2+log 5. 


log 2 +log 5 
log 8 A log 5 
log (8x 5) 
log 40 
RAS 





= log2 + log 25—(log 3+ log 7? ) 
Oo emanale 
Path 5, saline 


oe og(. (2x25, )~ (log 3 melee A 
ome 


= log 50- peat amaaiae avert 


3 lies = is 
ad Me Bar oy =i + LE 


y a. We 
f Us 
if — O/, pir — 
i | hehe I +4 : 
ae 


Thus log (=) + log (3 


(iv) LHS = 


__ —- =! Ts en . i hl 
‘ i. a sh i. iy i I 

+ \ | lo: -, | iG a :.4 y | | Ye 2 fi i 
tn i= F | Soe gee eet - | 


7 rr 7 
i r 


| 
7 0. =f 4 
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Beer evaluate: (3) 222" iy 10827 
j log4 ~ log9 
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(ii) log 88.44 + log 66.76 — log 48.55 9 ae 


= log (88.44x66.76)—log 48.55 5 ry 
: tie 





| ( 58.44x 66.76 
log 
48.55 - 


_ a 
Pome meets 










’ om ¥ 


(tii) log 7.44 + log 5 + log 99 — log 7 


= log (7.44x5x99)-log7 


| a >a 
= log we ' | ’ 


EXAMPLE-4 | ae 


Evaluate using logarithm table, 22:3°*%2-4969 
: ois 847.5 . 
25, 36214569 =) 


SOLUTION: Let 2) 


~ fQ ) 
log (84; (7. 5) 


4 


= _ (09 (23:36 og 24 569) )— log (847. 


1404 jee 00 3 29 281 


WLIGE 37 = — —]- 0. | ] 3 37 7 


Ty} yaaa 
—/+1/-0.133/ 


eff) 


eo, 8663 


gil £9 OKA2) 
COT, LG f 2. f) Js 
Sicithiailieidtasle 1s "io Vi Wee i bee 


poe a oa - 

Fil fihfves® FF 
Fe 2 ae ee ee oe 
Pit oe F 

| gf oe j 


8492 x 3.72 
47.82x 52.24 


8492 x 3,72 
47.8x 52.24 


( 8492 x 3. ) 
97.8x 52.24 


log (8432x 3.72) —log (47.852.24) 

log 8492 + log 3.72 —(log 47.8 + log52.24) 
log 8492 + log 3.72—log 47.8 —log 52.24 
3.9290 + 0.5705 — 1.6794 - 1.7180 

4. gs 3.3974 


= 12.65. 
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F XERCISE — 6.5 Ri a x z 
l- Solve ; 
| 8 ° if 4 2 
i) log 81 fii) log 36 (iii log 243 | es 
log 9 log 6 log 9 ‘ 
4 
/ 
2- Evaluate } 
“ ft 
(i) log 5+log4+log 3-log6 . ba 
(ii) log 5+log 20+log 24 +log 25 -log 60 a 
(iii) 2log3+3log4+4log5—2log6 es 
] + 
(iv) f 108) + 108 Omer ce ~f 
F . , : ‘ 2 a} i > 
(vy) log 200+log 5. oa Ac yo 


1. pole WW 
Hint: in each part writelooioe log( #7 = log 10- -log 2= “I= log? 3 " 


+3. Simplify without using logarithm table. aes Lin t 
(i) log 1.3472 +log 22.79 —log 5 pus ay | 





(ii) log 22.13 + log 0.354 +log7 -log 





(iii) log 57.86 + log 4.385 — -log 2391 is He itor 


ate . une 


‘a 
. c. 









N:: 





4 Solve with the help of logarith mite Aare 


Sa 









On 2,38 x3. 0g oe 8.67% x bse Fe 
| 178 





Bet , los ‘ 


a a 
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| 5+ Prove that 


aN w\e b ) Lo @\e6 
() log| ——|+log| — |+log| — 


(ii) Slog 2+2log 3+log 5=log 360 
(iii) Slog 3-log 9=log 27 


75 32 5 
iv) | +/ —2log| — |=log? 
0) tel va a oe{ 5 7 


: /1 130 S¥5) 
Vv) 2lo +/ —| =/og? 
@) (7) 08 | oa =) °8 


3" Show that: $og 4+ 210g 5~!10g 64 1 16=2 


7 ‘) a, 
a _ I: Show that: fog (1x 2x 3) = =log 1+log 2+log 3 


& at Jsin .g Negarithmic table evaluate the following: 


aL 
oO 69.13%0.34%0.014 (i), BOTS EE SAN eR =x 3.142x(1.5)3 
A 1.78 


an hs iS) ea ; 
Deas rmi( Vino oO x 16.42)" 


belies. a (4.567)'7 









aa i ¥e" 
CC eoe—_—_—__ SSE 


a ES ee 1/3 
Sp Jo0125 x. iL. eee (6.459 (0.00034) x(981.9) 
VY 0.0008. 081 oy 9.37)? x (8.93)!"" x (0.0617) 


42 2/2 7 eh : . 

(( 04. 37)° phere 403 fel A , -, | = * ~ 

ory To a i Beamer $7) + 

0.0015)" x(1.. 235)! 1 
: "5 . 


<<" iviiat* 


find v. When ¢= /: 50, ge: 32.1 6, m= 3.142 


rg Wr 


~ soa ans + : 
mt : " a rs tes c 


— 7 -Gs 


oP on ‘ 


find H. When /= 1.3, R cand /: 5251 


Cae 


4d ¢ and m= 
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Review Exercise-6 ees 
=a | 
]- Encircle the correct answer. | 
(i) Bis: | : 
(a) a rational number (b) an irrational number | : \| : 0 
(c) a complex number (d) an integer | . | 
| 
(ii) Y7is called: Vi a 
(a) radical | (b) radicand i” 
(Cc) rational number (d) integer 
| 
(iii) In V3 , 3 is called. oat colt of RS oe 
(a) radical (b) radicand ie Mg 
(c) integer (d) natural number — n f , 
. eee 
(iv) In a",n is called . 
(a). radicah. () radicand = 
(c) exponent (dq) -base X 


(v) In4°,4 is called Piya 
(a) base : “(b) expon nt 
(c) integer | 2 a tical BE navel 
tein (vi) The logarithm calculates 


(a) mantissa 





ristic 
Gy | character istic wa G 


(vii) |n the logarithm of a num ue t integral part is eae i. 


kt bw | 

te Stochatah 
Plt: mack Mie oes ; Es . =; 
-_, 
5 


- >” 
Oo “mantis sa 


(0 1) real part 





‘ his (a) characteristic: | 
— 
ae “i a 3 ail 


sua 1 


oy) iit if ry nti. ‘ 596 ] 








ie ‘ @ irrational 


= 2 integer 


7 
Lad i 
% _ q 

— ' . 

. all's eb 
ee — 
= - 7 * 7 Esta 
. ‘ ; 
= nee d 

‘ 


rational, where “ 
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(o) 2 
() 2/4 





(6) rational 


(d) exponent 


” is rational, then "Ja 


+, 


; - 2 


s of ty /O parts, the integral 
sho. iatypinees ) 


ne ogantinm OF a ne im ‘je er the > der 





IS 
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3- Simplify: 
() @y' Axo’ 7 ti v., 
(ii) (a/*b’ )? +(aAbA es | 


4- Evaluate: ‘aifets ane 


5/ | : iL 
(i) x4 yxy? + Gey? dei. 
spurs Yh ieee 
2 4 or es To. ee 
ii) | —| +| — |x625 it oe 
2 (=| (+ . r sae eae sat . 
‘ By } : ‘ 


5- Show that log Gxdns) =log3 +log4 +log5—log7 gee oe 
meat 8 


6- Use logarithmic ets to evaluate: 
| (i) 62. 14x0. 32%0. «0015, a ocee ele: ‘al A 


ae 
3.64%3.94 ; ia 


| | Gi) 2. 78 


ia. 


: 
yt 
Aw) = 5 





* e4 
; 7, _ 
| 


Bai Sing 2 baling ae 


k 
@ 
ff 





% - “oN 4 % = sy _ 
d 4" Tt : T , i 
MMe - ; = as 
a oat a i \ ' 
™ & ms j 
M 3 we - _~ ‘. - 
am 


iM 
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SUMMARY 


= P a 
» = r 


Sd : 
ee 


- — a. 


e 
ie 


viel © 
- @'- ad 


oo 
. a 





ayer 
= scol - 


1% 
af ct 

ay oa J 

) a i . 
i Lens - 
Ay cr 

; a“ ‘= 


*——— 


The: symbol Fi is called the radical sign of index n. In Ya , 
ais called radicand. 


—— 
toe 


. : : J c = 
> ~ ‘ ee . F a é . x — _ 
os ~ 2 — © = Me 4 = ie 
—— =, - < “—_ A = id Pe 4 : a. a - 44 
f = Set Te - ~ 
‘sj » - rf a p= —) ae | Fe fee. 
| ee == a tnd - o! =m < ee 
——_— ss .- ~ * = ea - 
e > - aie ys — * al, + =o fs 
=p cz : ; 
. ‘e2. 7 . 
= =i . . : 
+ ’ : tA : 
, A ' ‘a a - - — - a 
ar Te ‘ie. alk 
, s : 
. . 7 y © ; ‘ 


—_it = , 
a 
Tt 


: = oo 
She 
7 & 


a axaxaxxa (n times) Here “a” is called the 
d “n” eine exponent. 


eS eee 
° = 


at . 


m calculated to the base /0 is called a common 


@ Io: garithm c anu abet onsists of two parts, the integral 
ies call ad mee , acter te tic and the decimal part is called 
ntiss2 ~ re 


f \ r jum 0€ =) r | V ¥) 9 hos Si 2c 2 Sq Ui: ar i ec 
number. 





UNIT 


ARITHMETIC AND 
GEOMETRIC SEQUENCES 





Sequence 
Arithmetic Sequence 
Arithmetic Mean 
Geometric Sequence 
Geometric Mean 


wrTvrvwr vv 


After completion of this unit, the students will be able to: 


> Deline a sequence (progression) and its terms. 
» Know that a sequence can be constructed form a formula or an inductive definition. 
» Identify arithmetic sequence. 

> Find the wth or the general term of an arithmetic sequence. 

> Solve problems involving arithmetic sequence. 

> Know arithmetic mean between two numbers. 

> Insert 1 arithmetic means between two numbers. 

» Identify a geometric sequence. 

> Find the nth or the general term of a geometric sequence. 

> Solve problems involving geometric sequence. 

>» Know geometric mean between two numbers. 

> Insert 7 geometric means between two numbers. 
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7.1 SEQUENCE (Progression) 


In our daily life, we often observe things which increase or decrease 
progressively by fixed amounts. For example: 


J- Number of days pass in a year by 7 days every week. 
2- Our age increases by /2 months every year. 


3- The price of a thing increases by a fixed amount, as you increase 
the number of units of that thing one-by-one. 





In order to study such situations from daily life, let us consider the concept 
of a sequence. A sequence is an arrangement of numbers written in 
definite order according to some specific rule. A sequence is also called 
progression. 


Look at the following number patterns. 
153;5,7,9, +0 


2,4,6,8, 10, + 
1,4,9,16,25,++ 





¥ 
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From these number patterns, it can be noticed that each successive 
number, can be found by applying a specific rule that justifies the position 
of succeeding one. This shows that all the numbers of each pattern are in 


a definite order. 


; le is: 
SO ataen add 2 to each term to get the next term. 


, is: 
From (1); the rule to each term to get the next term. 
Start with 2, then are! ’ | Not for Sale-Pespp 
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Oe 


From (iii), the rule is: 
Square each number of /, 2, 3, 4, 5, 


From (iv), the rule is: 
Start with /, and multiply each term by; = to get the next term. 


From (i), to (iv) we say each pattern form a number sequence. The 
number in a sequence are the terms of the sequence. 


To represent a sequence, a special notation a, is adopted and the 
symbol /a,, } Or a,,a,,a;,-+-a,,- is used. (Read the final dots “-.” as 
‘and so forth” ). 


= /st term, 


= 2nd term, 


= 3rd term, 


= nthterm OF general term. 





7.1.1. Finite and Infinite Sequences 


Look at the following number patterns. 


(i) 1,2,3,4,-- (ii) 1,3,5,7,~, 15 


(iti) Loar, (iv) 24,68, 20 


(v) 1,4,7,10,+ (vi) I 25 





If there is a last term in a sequence, it is called a finite sequence. 
In the above examples, (ii) and (iv) are finite sequences. ~ 


If there is no last term in a sequence, itis called an infinite eiaiatet 
In the given examples (i), (iii), (v), (vi) are infinite sequences. 3 
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ee 2712 Construction of a Sequence from a Formula 


Nowwe write the sequence with the help of nth term. 


If @,=2n+3, n=1,2,3,—,8 then 
a,=2x1+3 =2+3 =5 
Q@,=2x2+3=4+3= 
€,=2x3+3 =64+3=9 
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4,=2x44+3 =8+3= 
a,=2x5+3 = 10+3 = 13 


a, =2x6+3 = 124+3 = 15 


a, =2x7+3 = 14+3=]17 


i a 


Q,=2x8+3 = 1643 =19 
The sequence is 5,7,9,/1,13,15,17,19. 





: ie ) “The ome of the sequence {a, } have been written by assigning the 
Rabe ve ae ‘values 1, 12,3;..8 to n. For example: 
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F XERCISE — 7.1 


I- Write the first three terms of the following: 





(i) a, =n+3 (ii) a, =(-1)"n J (iii) a, =3n+5 
n+I1 I | 

= ) a,=——— ) a, =n+3=2 
(iv) a, Snis (v) a, an) (vi) a,=n 
(vii) a, = (vill) a. = 3ReeS fix) a= (nae 

2- Find the terms indicated in the following sequences. 

(i) 2,6,11,17,-,a, (ti) 1,3,12,60,--,a, (iti) :1,— oF = 7, As 
() -1,1,3,S.may (0) 2 Ls =, St (Vi) 1,-3,5,—T,-0.,dy 


3- Find the next four terms of the following sequences. 
(i) 12,16,21,27,- (ii) 1,3,7,15,31,-- (tit) —I, 2,12, 40, -- 
(iv) 9,11,14,17,19,22, () 4,812,16,-« (VY) —2,0, 2, 4,0,8,10, - 


7.2 ARITHMETIC SEQUENCE (Progression) 


An arithmetic progression (abbreviated A.P) is a sequence of numbers : an 
called terms, each of which after the first is obtained from the preceding 
one by adding to it a fixed number called “common difference’ of the 


progression. i 
is a ote 

- Let ‘a’be the first term and ‘d’ be the common difference in an 4.P. a a 
Then the second term is a + d, the 3rd term is a + 2d. In each of these es 
terms the co-efficient of dis one less than the number of the term. oy 
Similarly the /0th term is a + 9d. a wae "ee 


The nth term is (n — I)th after the st term and thus is obtained after Mets <5 fe 
has been added (n — J) times, then lea * ae a 
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EXAMPLE-1 

Find the general term and the 14th term of an A.P, whose Ist 
term is 2 and the common difference is 5. 

SOLUTION: Given a, =a=2, d =5, we know that: 

= a+(n-I)d 

= 2+(n—-1)5 

= 2+5n-5 
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General term =nth term = a, = 5n-3 

Now putting n = Pia, =a+(n-—  I1)d, we have 
Ses 414. = 4+ (14—Dd 

r Gt wie _ = 24+ 13x5 

ee ee | 2465 

67 
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SOLUTION: Given a, 6 290 = 46 
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Subtracting equation (2) from (3), we have 
46-16 = a-a+19d—4d 
30 = 15d => 
Putting d = 2 in equation (2), we have 
16 =a+4x2 
16=a+8 => 16-8=a 


= la = 3 


Putting n = 15 in equation (1), we have 
a+(15—I)d val incisal 
84+14x2 otis pal | sf we - 
= 8+28 | 

= 36 


Thus 
EXAMPLE-3 
Find the number of terms in an A.P, 
a, =3, d=4, a,=S59 =) Ae 


SOLUTION: Given a, = a = 3, die a, = 59 
| iw Sib is 1S 
Since a, a+(n—I)d ie * 


| 59 = 3+(n—1)4 aa Beer 

| Shaan 

a. = 3+4n—- me 
1 : me Pi $4? = 4n-1 “i ns ~ 
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SY EXAMPLE-4 

ft lf a,_,; = 2n—12, find a,. 

es. . SOLUTION: Given a,_ 

i _ Putting n = n+3, we have, 
443-3 = 2(n+3)-12 


i =? 
ye haees eae 


‘2n-12 


oS ee ge eet 


2 
II 


2n+6-12 


- ’ 


- SF * 
2 _ 7 
- 7 . 
et i ee ei aaa 


= oe 
= 





a “ae EXERCISE - 7.2 
pie | - Find the specified term of the following A.P 
(i) 3,7,11,-, 61st term. | (ti) —4,-7,-10,++,ajg 
Pa tk (iti) 6,4, 2,--», 45th term. (tv) 9,14,19, +, ay, 
| flee 0) 1161,-,a;, 


| 2 as the missing element using the formula of A.P 
me ie a, = a+(n—I)d 


: a 2, a, = 402, n = 26, (ii) a, = 81,d = 
| iii) a = 5,4, = 61,0 = 15° (i) a= 16, a, = 0, d = -= 
faptaz! sie a= ie in = 400, d =5 _ (i) a, = 261,d =4,n = 18 
| et oRs 2 Find the 15% term of an A. P where the 7 term is 8 and the 
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7.3 ARITHMETIC MEAN te 


A number ‘4’ is said to be an arithmetic mean between the two a 
numbers ‘a’ and ‘b’, if a, 4, bis an AP. ee 













A-a=b-A mnDiference) =f 
A+Az=atb aye, oe JF 


2A=at+b 





EXAMPLE-1 ce a 
Find A.M between 4 and 8. fe a 
SOLUTION: Given a=4,b=8 


Ain te 





EXAMPLE-2 ioe 
Find an 4.M between 2V5- and ONS 


sahartee fe arent = en “a 
: SOLUTION: Given a =. V5, b= 65 7 








mee eee 





7.3.2 Arithmetic Means Between Two Numbers 
. Let 4,4), 4;--4,, be “n” A.Ms between the two 


numbers a and 5, such that a, A,,4,,A,-,A,,b is an A.P. 


Here a, = a, a,,,=, because there are n + 2 terms in an 4.P. 













: eke Using a, = a+(n—J)d, we have 

i | (pert Qai42 = at(n+2-I)d 
is] b=at(n+1)d 
i he b-a =(nt+1)d 
TIAL 
Ate :. a: 

- . n+] 

2 eo 4 a anil. ati 





“a nat+a+2b—2a _ na+a+2b __ (n—I)a+2b 
n+] n+] n+] 


a + )=Aates 3b-3a _na-2a+3b_(n—2)a+3b _ 
eine: ntl amt.’ | 
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> a,+d : rt 
b= 124 4160 
; 
= 8-4=4 Es he 


Thus a 
EXAMPLE-2 / 


Find three A.Ms between V3 and 9N3. 


4,b=16 


iter « 


SOLUTION: Let 4,,4,,; be three A.Ms between 3 and 9/3 


| 
_— 


such that J3,A,,4,,A;,9V3 is an A.P. anit Lae 









Here C= As= V3, n= by, a; = 9/3 : nit UW oak 
Using a, =a+(n-I)d veg whed WL elt We +2 | 


a+(S-Dd NOE Neh oon 0 - is 


“ = a ee Sel x sae . 
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7 LU: FE XERCISE — 7.3 
| l- Find A.M between: 


(i) —3,7 (ii) x-1,x+7 
(tii) V7 ,3N7 (iv) x°+x4+1; x —x+/ 
2- If 3 and 6 are two A.Ms between a and 5, find a and b. 


3- Find three A.Ms between //] and 19. 


Find three A.Ms betweenV2and 62 
Find six A.Ms between 5 and 8. 
Find seven A.Ms between 8 and /2. 
7- if the A.M between 5 and bis 10, then find the value of b. 
8- If the 4.M between a and /0 is 40, then find the value of “a” 


9- \f the three A.Ms between a and b are 5,9.and /3, find a and b. 


7.4 GEOMETRIC SEQUENCE (Progression) - 


| A geometric progression (abbreviated G.?) is a sequence of numbers 
ii called terms, each of which after the first is obtained by multiplying the 
a) preceding one by a fixed number called:common ratio. This common 
} Pua ratio ts denoted by ‘-’ which cannot be zero in any case. We can 
| am obtain common ratio as: 










Let a be the first term and 7 be the common ratio in a G.P, then the 
set Cor onde d term is. a. Thied, com is ar’. In each term the eset Ofir r is 


th term is ar’ ni, Thus the general tr of G.Pis a, = ar” 
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EXAMPLE-2 


If a, = oi , a4 = noe inG.P Find ajo ee “Taito 
| 27, 
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a 


a a FX RCISE — 7.4 
l- Find the 7” term of a G.P 28,32, = 
2- Find the //" term of a G.P 2,6,18,-~ 


3- Find the 6“ term of a GP -=.3, —6 , ++ 


? 


Find the 5” term of a G.P 4,-12,36,+« 

3- Find the missing elements of the GP: 

@r=10,a,=100,a=] (ti) a, = 400, r=2,a= 25 
(0 210 poe ee 

2 4 


n 


6- Find the //” term of a G.P whose 5“ term is 9 and common ratio is 2. 
J- Find the /3" term ofa GP whose 7” term is 25 and common 

ratio is 3. 
8 If a,5,c,d are in GP, show that, a — b, b — c, c—d, arein GP. 
9- Find the n” term of a G.P, if = sd and a, = fi 

a, 9 

1@- Find three consecutive numbers in G.P. whose sum is 26 and their 

product is 2/6. 
I]- Find the 30th term of a G.P x1, u yeee 

x 


12- Find the pth term of a G.P x,x°,x° ,- 





7.5 GEOMETRIC MEAN (G.M) 


Anumber ‘G’is said to be a geometric mean between the two numbers 
aand b, if a, G, bis a geometric progression. 





G = De ommnon ratio) 
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ab 
G=tVab 
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EXAMPLE-1 
Find the G.M between 3 and 27. 
SOLUTION: Given a=3, b=27. then 


G =+Jab 
= +J3x27 
= +/3] 
=+9 


EXAMPLE-2 | 
Find the G.M between 2x’ and 8y*. AAMAS 


SOLUTION: Given a = 2x? , b=8y 
. AM Ti? — 
G = +Jab | 
= + ./2x’ x 8y* Dyidit | # . 
} \, i. 
= ty(4xy’ st 1 oC eels 
7.5.1 ‘n’ Geometric Means Between Two Numbers 


Let G,,G,,G,--,G, be the n G.Ms betw eae i ye ee ee \ 
PP a. ny Fy 

b such that a,G,,G,,G,--,G,,b is a HL : S74) 

G.P. in which a, =4@,4,,, =), 


b 
Using a, = ar"” — |. 
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F XERCISE — 7.5 


l- Find G.M between: (i) 9and 5 (ii) 4and 9 (iii) —2 and =f 
2- Insert two G.Ms between: (i) J and 8 (ii) 3 and 8/ | 

3- Insert three G.Ms between: (i) J and 16 (ii) 2and 32 

4. Insert four real geometric means between 3 and 96. 


5. The A.M between two numbers is 5 and their positive G.M is 4. 7 
Find the numbers. . i San 


o 
‘> . 


6- The positive G.M between two numbers is 6 and the A. M between 7) i) | 
them is /0. Find the numbers. - 8 iF 


' 
ag 








. - | 
a” Ae OL at 


_ 
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7- Show that the A.M between the two numbers 4 and 8is greater 
than their geometric mean. — : 


. , 
Onsen, at . 


8- Insert four geometric means between 160and5. 
\ on u ae e wu 
vas 3. a. t a 


9- Insert three geometric means between 486 and pe. is 
2: 2 Lay Bee Fae 
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Sie zs 52 Rice 
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Review Exercise — 7 


l-' Encircle the correct answer 


(i) Third term of a, =n+3, when n = 0 is 


(a) 3 (b) 6 (c) 9 (7) O 
] 
(ii) Fourth term of 2, ~Qn-D? , when n = 0 is 
~ 4 One ns 2 (d) 0 
a7 49 8] 


| (iii) For 2,6,11,17, ~, a, is 

(a) 24 (b) 30 (¢) 21 (dq) 22 
(iv) Next term of /2,/6,21,27 is 

(a) 34 (b) 30 () 31 (q) 32 
(v)- a, of 3,7,11;~- is 

(a) 3 (b) 19 (ec) 23 (q) 20 
(vi) A.M between,/3 and 3./3 is 

(a) 2/3 (b) 5,/3 () 9./3 () 4/3 


| (vii) A.M between2,/5 and 6,/5 is 
(a) 4/5 () 3/5 () 5/5 @ 7/5 


(viii) a, Of 2,6,18, + is 





(a) 160 (b) 16] (c) 162 (d) 30 

‘ (ix) G.M between —3 and —/2 is 

| (a) +6 (ob) +9 () +36 (d) +3 
| (x) G.M between 1 and 8is 






(0) +2,/2 QO» 2/9  @ 


a 


| @ 22 
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2- Fill in the blanks. 


(i) The general or nth term of a sequence i is 





denoted by | 

(ii) If 4, =2n+3, then a = | 

| (iii) In an AP a,=a+(n-1)d, is called . | 
(iv) A.M between 5 and /5 is | 

(v) Ifa,4,b is an A.P then 4 =__ | 













a : | 
(vi) Ina G.P “r” is called } 
| a 
GHminaGr a. = —_ =e | 
(viii) Ifa, G, bis a G.P, then G = | i ts 
(ix) Positive geometric mean between 2 and 8 is a Ee | | : 
| 1 
(x) The nth term of an 4.P whena,_,=3n+9 : 
3- Find the general term and the /8th term of an 4.P, wis et rst . ts 
term is 3 and the common difference is 2. UR Ae ee 
| : 3 wes nd i 
4- Find the nth term of an A.P| 2 Se a re ; 





rhs 





i : io Insert four Geometric Minehead a 


-. 
ry ol Goethe 
: 
y | 

















Ce " 
gia) 
pit) | SUMMARY 
lq ‘ , : : ‘ . 
¢ =} . 
2 i rey ees, | =~  Inanumber pattern each successive number can be found by 
oe < oe | ba applying a specific rule that justifies the position of succeeding 
ay ig i pha | one, that is all the members in a pattern are in a definite order, 
i 3) Mine | such a number pattern is called a sequence. 
a A sequence in which each term is obtained from the previous 
term by adding a fixed number is called an arithmetic 
sequence. 


+ Anumber “4” is said to be an arithmetic mean between the 
two numbers a and hifa,4.bis arithmetic sequence. 


-_— 


dems 


Bi} (ein sh Beeaiiencs in which each term is obtained from the previous 
er term by multiplying it with a common ratio is called a geometric 
ss Sequence. 





- 


— 
re ea 


Dea tier is said | to be a geometric mean between the 
) i Jmbers a and b if a,G,b is 2 geometric sequence. 


4 eat et Ay. Se ley 
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SETS AND FUNCTIONS 


> Operations on Sets 
> Binary Relation 
> Function 


After completion of this unit, the students will be able to: 


> Recall the sets denoted by N.Z,W.E.O,P and Q. 
>» Recognize set operations (U,-,\,...). 


> Perform the following operations on sets: 
¢ Union, 
* Intersection, 
« Complement. 


> Verify the following fundamental properties of union 


and intersection of two or three given sets. 
e Cominulative property of union and intersection, 
e Associitive property of union and intersection 


» Use Venn diagram to represent 
¢ Union and intersection of sets, 
e Complement of a set, 
> Use Venn diagram to verify 
® Commutative laws for umon and intersection of sets, 
® Associative laws for union and inlersection OF sets, 
® De Morgan's laws. 
> Define binary relation and identify its domain and range. 
> Define function and identify its domain and range. 


> Demonstrate the following 
e Into function, 
e One-one function, 
© Inte and one-one function (injective function), 
© Onto function (surjective function). 
© Ong-one and ante function (bijective function). 


—=— 
aan 
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8.1 SET 


Every thing in the universe whether living or non-living is called an 
object. We give name to particular type of collection of objects such 
as “hockey team”,“herd of cattle” “bunch of flowers” etc. 


A set means a collection of well-defined objects i.e. the collection of 
objects is given in such a way that it is possible to tell without doubt, 
whether the given object belongs to the collection or not. 


A collection of well defined distinct objects is called a “Ser”. 

sets are usually denoted by capital alphabets 4,B,C. +, X.Y,Z. 

The objects in a set are called its members or elements. Elements 
are denoted by small letters or numbers. 
For example: 


i) A= {I,3,4,5} 
(ii) B= {a,2,i,0,u; 
(iii) C= {1,3,5,7,9,-~ } areallsets. 


lf an object x belongs to aset “4”, we write itas x < 4, it means thatxis an 
elements of set “4A” 


If an object “x does not belong to a set A, we write itasx ¢ A. 


IMPORTANT SETS 
Set of Natural Number 


Counting numbers are called natural numbers, for example /,2,3 and 
so on. Thus set of natural numbers denoted by JN is: 











Te (1.23.45, 3 


Set of Whole Numbers 
The Bet otinhole numbers denoted by ‘W’is: 


We (0,1,2,34,5,~ 3 
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Set of Integers 
The set of integers denoted by ‘Z'is: 





Set of Even Numbers 


The set of even number denoted by ‘2’ Is: 


E={- 4,-2,0,2,4,6,8, ~ wp 





Set of Odd Numbers 
The set of odd number denoted by ‘O's: 





et ee) 
Set of Prime Numbers 


The set of prime numbers denoted by ‘P’is: 


P= $2.3. 5, 7AILASAT, oof 





Prime numbers means the number, whichis divisible by / and itself. 
Set of Rational Numbers 


The set of rational numbers denoted by ‘O’is: 


Q = (1g On aek) 





8.1.1 Operations on Sets 


Like operations, addition, subtraction, multiplication and division on 
numbers in Arithmetic, there are certain operations on Sets sikes union, 
intersection and complement etc. : . 


Union of Sets 


if 4 and B are the two non-emply sets, then the union of A and B_ 
means the set of all those elements which are either present in Aor 
in B or in both, It is denoted byA UB. 


__ Not for Sale-PESRP 


é = ¥ i : 


Res: 


a! 


i) 
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_ i ——— Sa _ 


Thus AUB = {x:xeAorxeB} 


“For example : ; Let A = {1,2,3,4,5}and 


- = ee ‘ 


4 — Been = 0:76 10!then 
as AUB = {1,2,3,4,5} U {2,4,6,8,10} 


= {1,2,3,4,5,6,8,10} 





- SS EXAMPLES 
, a > .° ()) Find AUB, If 


PY, Bee {a,b,c} B = {4,¢,i,0,u} 


om 


yee. Wo yl She 


: Saal aay, 


{a,b,c} B = ¢,1,0,u; 


= 
re 
fs 
NS 
C 
be 
\| 


{a,b,c} U fa.e,i,0,u;} 


= {a,b,c,¢,i,0,u} 


jp D = = (6 7} 
“soumon ON: Given — C = (2, 3,4,5} D = {6,7} 
~% Lg gu 


=)’ “% 


ii en CUD = {2,3,4, 3 Y iC 3 


a “ow i 
= ae a a" ‘ . 4 A * \} 7 


jbts 
A2314,5;6 7} 


weeny 
Pa ee 


Intersection of Sets 


The intersection of two sets A and B denoted by 4-7 Bis the set ofall those 
elements which are common to both 4 and B. 


Thus AB = {x:xeA a xeEB} 
EXAMPLE | 







Find AC B, if 
Y A= {2,3,5,711}, B=floo7g9 
(ii) A = {3,6,9,12,15,18,21,24} , B = {4,8,12,16,20,24,28,32} 
(iii) A = {1,2,3,4,6,12}, B = {1,2,3,4,6,9,18} | 
SOLUTION: - ia 
(i) Given A = {2,3,5,7,11}, B = {1,3,5,7,9} " | 
ANB = (23,5711) 0 (13,579) ; 
= {3,5,7} mee 
(ii) Given A = {3,6,9,1/2,15,18,21,24} , B = {4,8,12,16,20,24, 28,32} | ‘ 2 
AB = {3,6,9,12,15,18,21,24} 0 {4,8,12,16,20,24,28,32} a : : 
= {12,24} | aie RY i. 






4® =) 
2. eo 
mens Fh, ie o” Py 


(iii) Given A = {1,2,3,4,6,12} , B= {1,2,3,4,6,9,18} +S Sti “a. 
AB = {1,2,3,4,6,12} N{1,2,3, 4,6,9,18) - 

| = (123/40 ie ye a 2 
Universal Set we ‘ A 


Py se are some sets under consideration, i there hap ens to be a | 
‘set, which Is a super set of. caching ; f tt fciven catetetel 
called the universal set. It isc de enotec , 











re : 






: fener: pe 
ast 2}, B= {2,3 ‘a on 
eae ae 
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od . 





4 ps pmrarcub:ser ofa aniversal set U, then the complement of A 


with aa to U, denoted by 4’or U — A or 4‘ is the set of all those 
elements of U, which are not in 4. 


Ro | Thus A!’ = fx|xeU Axe A} 
) xEA' > x¢A 
and xEA> xEA' 





Me Wu = = M1, 2,3,4,5.6 7} and A = B 4,5} find A’ 
ON: 


es Ee 


E Gen fl. 2. $14 56 74 
ice a oe ‘; iG (3.4.3}.then | 





and Ai dee 7} find AGH! ANA’ 
EM Ohit aah 
AeA 


1.23% pea } ar hai £5 You 


f: 2 c by Ld 


=} a Fr : _ : 
14, I, I,f f . - eo jog 16214 vin 


esse Bil, 
gw 168 
ect beligo 









3, 5,7} fl, 168) 
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and AQNA'= (2,3,5,7}\(1,4,6,8) te 2ctheaort c.1.3 


={} . | ai OVE pes 
. =) | 
Le. AUA' =Uand ANA' =O 


EXAMPLE-3 3). a 

If U = {1,2,3,...,20}, B = {9,10,11,12....,20}then find B! BUB!BOB, 

SOLUTION: §_B'=U-B 
= {1,2,3,..,20} = {9, 10/11, 12;...,20}) ealen 
= (1,2,5,4,9,6,7,8; wad avduioael 

Now BUB'= {9,10,11,12,.. 20} {1,2,3,4,5,6,7,8) : 

= {1,2,3,4,5,6,7,8,9...,20} iii 
=U | aa. te {. oa 


and BOB = {9,10,11,12...20}0{1,2,3,4,5,6.7,8} oe oe 


i) 


te j J ee _ 
xi ; oor 

. i iim 
— (PD 







ie. BUB' =UandBoB' =o ra a : 
Difference of two sets | or 





= 4 
ak | 


¥ ! 






ae 













' Bio k) aonsk: - oe i 
If A and B are two non-empty sets, then 4 difference Bis the set o} of alll llthe. e oa Uke > 

elements of set A which are not present in B , symbolically y it is writ writter en as 

A-B or A\B. Similarly B difference 4 is the set of all! those € 3 ele sleme : ents ofthe 2B 
which are not presentin 4. For example: “f an 

- > Bole SNR SRR 


Let s-Al=/2: eee B= @ ee ae eo? 








2 \A = A, ae 7,8, Ba 10} \ {3,4,5,6,7} 


nt 
={ (1, 2,8, 9,1 0} 
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eee 4s 










io AUB = BUA 

Prot: Let AUB = {x:xeAorxeB} 
ee t= xx eB or xe A} 

_ ! = BUA 

= BUA 


— 


-~ 
+= 
a 
* 


_ 
— 


a 
* 


—— . = 
‘ 2 pS a att ay” lle 
SS at ee | . 
— = 4s _ = , © - L 
. : a Lape = 
ol © a a 


= 0 elec ae 

= {x:xeAor(xeBorxeC)} | 
= fx:x€ Aor xe(BUO) 
ee 


~, 
a 











fic iano wee a of 
FIA ION} < 






10} crc Cc Pe 6} 


ry! pea 










265 - (2, 6} then 


ii + 


| 
a a 
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() (AUBUC = ({1,2,3,4} U {7,8,9,10}) U {2,6} it 
= {1,2,3,4,7,8,9,10} V {2,6} | 
{1,2.3,4,6,7,8,9, 10}..c.ss..fi) 


AU(BUC) 


(1,2.3.41 0 ({7,8,9,10} 0 42,64 
= {1,2,3,4} VU {2,6,7,8,9,10} 
= {1,2,3,4,6,7,8,9,10}.crs.....dii) 


Fromiijand (ii) (AQBJUC = AW(BUC) 


- = 


a : = P 


Properties of Intersection of Sets 












Commutative Law 
For any two sets 4 and B, 


PE jAQE = TOE | E Q 


5. 2s 2 ee 





= fe: :xeBandxeA} PK 
= {x:we(BOA)} ‘ia 


BOA 


Thus ANB=BOA cf, Se 
Associative Law ae 


For any three sets 4, Band Cc 


Proof: Let AO BIC | Rie = a 
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8.1.3 Venn Diagram 


| 

| | To express a relationship among sets in a perspective way, we 

| represent the sets by means of diagrams, known as Venn diagram. 
They were first used by an English logician and the mathematician 

| John Venn (1834 to 1883 A.D). 

| 


In a venn-diagram, the universal set is usually represented by a 
rectangular region and its subsets are represented by closed 
bounded regions inside this rectangular region. 


For example: U = /1,2,3,4,5,6,}and A = /3,4,5), 


The rectangular region shown 
in the figure represents the 
universal set U and the region 
| 7 enclosed by a closed circle 
inside the rectangular region 
represents the set 1. 





* “ss 7 
init 


The dotted region of U outside 4 plese nts complement of 4. i.e. 4 
‘thus 4 = {1,2,6} 


Union and erection of Sets 


be its two sub - sets. 


a hay 
ag " Se 5 
f: ith = i 3 

* ‘ ‘ c™~ 


4 


an b ibd G oe gab ao é 
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8.1.3.4 Commutative Laws for Union and Intersection 
of Sets by Venn Diagram. 


When two Sets are Disjoint 


In the given figure, the lined 
portion and the dotted portion 
represents 4 U B. Also the dotted 
portion and the lined portion 
represents BU 4 .Thismeans . 
that the same portion represents BU and AUB , thus AUB = BUA 





When two Sets are Overlapping 


In the given figure, the dotted 
portion, dotted and lined portion 
and the lined portion represent, 
AW B.Also the lined portion, lined 
and dotted portion and the dotted 
portion represent BU A. 

Thus AUB = BUA. 





When two Sets are Disjoint 


In the given figure, the lined 
portion represents the set 4, 
whereas the dotted portion — 
represents the set B. That is 
no part of U represents AQ B 
and BoA. Thus ANB = BOA. 













When two Sets are Overlapping 


In the given figure, the dotted and ~ 
sas - the lined and dotted portion 
a oe represents , whereas the lined 
ai 

. and the dotted and the lined : PeTes 

: ae ‘portion. represents B. The lined aA [Be > 

and dotted portion is common to ¥ pe — ae —— =r 
be both the: pols wole poe ANB and BAA 7 















- for S e-re peacnchytal a 
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| Associative Laws for Union and Intersection of Sets 
ay ven Diagram: 


ri 


1s 
"=, * 
* 


“When three Sets are Disjoint 

In the figure shaded portion 
represents 

(AUB)JUC and AUIBUC). 
Thus (AUB)UC = AU( BUC) 


‘e 
cs ES Se ee —_——_— ee ere 
ihe 7 Be — 
eS it 
it) 











ade eee 


ie When three Sets are Overlapping 


: In the given figure the lined 
-__ portion represents 
(AUB)UC , AU(BUC). 


© Thus(AUB)UC = AU(BUC) 


ree Sets are Disjoint 


the given figure no portion of 
A io(BoCyend:( (ANB)OC. 
if Thus AM(BNC) = (AO BIC. 


— l= |e 






















, en figur ie | shaded 
represents 40/80). 





are ei ; 
Rep. 
| Ss ai 





4 tj i‘. 
ti ; ‘alt ‘ 
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De Morgan’s Laws 


(i) (AUB) =AQB 
or (AUB)* = AS ABS 

(ii) (ANB) = AUB 
OF (ANB) = AS UBS 


When 4 and # are any two sub-sets of a universal set U, then 


[2 ee 


In the given figure AU B is represented by = lines, where as/( AE), 
is represented by |||| lines. 























In this figure checked ‘##' region 
represents4’ 7 8B’ Therefore in 
two figures we see that the ‘]|||’ 
region and the region ‘## ’ are 


same therefore(4\/B8)'=A'OB' 


The second part of this is left as an exercise forthe = 





EXAMPLE me 
if U = {1,2,3,4,5.6,7, 89101112) = nl 

A = {2,3,4,6,8,9,10}, 3 inet oS rn 
and B= {23,57,9}then eee eS 
verify De Morgan's Law. | 7 7 wel 5 er 







SOLUTION: Given A = {2,3, 4,6,7,8,9,10} 
B= (24579 
(a) AUB = (28 3.4,6,7,8,9, 10 Q} Ui23.5i 9. 7 at 
(AUBY =U - = aun 


' 7 ; 4 608 9, 10, L 12 12}- — rf aii 23.4. i = y z > ic FL 7] if at ] 
= i he ri if f t j | j f ff 















=U-A 
= = (1,2,34,5.67.89.10.11 Oe (2,3,4,5,6,7,8,9,10) 







y 





a a7 = 
. ie vit ai Hn a: 
ae 7 is i iy 
: i iE cH f 
-- Sos 


7 i 

1th 

, wre 
COLL) Pecepaee 


+> 


=f 11,12} 7 


ey | 


.. - = 
a ~~ Fo 


wit ai ) 
| = Se 


Trak’ 
F —@+ 





e iat . - 
an | _* 7 - . 4 — 9 me 7 
~ 


= ry 
| i = (1,23.45:67.89,101112 —¥2;5;9;7,9/ 
: dike TL ae ae 


RaW eo = ~ = {1,4,6,8,10,11,12} 


ASO BS = f1,I1, 12} \{1,4.6,8,10,11,12} 
aay \ Soe tigi : 


a Bs: 20, ll D2) 


Be, iE = iT ety 


a (UB = UB tp 


: i 
383} 14, ney Se tes 


(an 408 = (2 3 , 4,6,7,8,9, 10} 0{2, 3,5,7,9} 
ee = 2.379 


A OB : ao Bes 
4 “(12 4,5, SS 1, ip ~ (2,3,7,9} 


grit) ye ek o> v4 Ala 
y ey a = ae A rari) oo! 
at) wie | 

a ‘Seviy Wao LO? 
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Oo aie (ii) BUC... oe ae 
eae fy) ABA 


4. 


e 


ip 


-_ &? 


tT. + 


| and B = {1,3,6,7,8} then | 


F XERCISE — 8.1 





lf A = {1,4,7,8), B = {4,6,8,9} and C = (3,4,5,7} Find: 




















vy) AUBUC (vi) (ANB)AC 

IfA = (1,7,11,15,17,21}, B = {11,17,19,23} and C = 23.5}. we hy 
Verify that: (ANB) AC = AN(BAC) TOPE: pA oe | 
If A = {2,4,6}, B = {3,6,9,12} and C = {4,6,8,10}. Se | 
Verify that, AU(BUC) =(AUB)UC  ~ 


If A = {2,3,5,7,9}, B = {1,3,5,7} and C = {2,3,4,5,6}. , 
Verify that: (AN B)AC = ANAC) eee: 
If U = {7,8,9,10,11,12,13,14}, SS ene 
A = {7,10,13,14} te ie ee 
and B = {7,8,11,12} then se 
verify (AB) = ASUBS Vay t | z ts 
If © U =! {4,6,8,9,10} 98 Ae ee 
jg 14,6; sis - pe aes mae MSS ) 
and B = /6,8,9} then : hake “ig oe PSPS RES 
verify De Morgan’sLaw. 
If U = {1,2,3,4,5,6,7,8,9} 7. +0 : 
A= {2,3,6,9} hk ta ae 






verify (AUB = Aon tas 


Fill in the blanks: 
— AVA= 







oy ine=— 
0 i) (ACB) 


- (iii) (A')' = 


— ae — ——— 
al ir? 








Also if A=/4,5.6}, then 
; 


We take a relation ‘R’ 
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8.2 BINARY RELATION 


Consider the two non-empty sets 4 = //,2} and B = {3,4}, then 

AxB = {(1,3),(1,4),(2,3),(2,4)}, where 4x B is called cartesian product 
from A to B. The elements (/,3), (1,4), (2,3) and (2,4) of AxB are called 
ordered pairs. 


SimilarlyBx A = {(3,1),(3,2),(4,1),(4, 2)}, isacartesian product from B to A. 
Ingeneral Ax B+ Bx A.Allthe following sub-sets of .4 x B are called binary 
relations from A to B. 


R, = { }, Ry = {(1,3)}, R; = {(1,4)} 

R, = {(2,3)}, Rs = {(2.4)}, R, = {(1,3),(1.4) 

R, = {(1,3),(2,3)}, Ry = {(1,3),(2,4)}, Ry = {(1,4),(2,3)} 

Rio = €(1,4),(2,4)}, Ry = {(2.3).(2,4)}. Ryy = (11,3).1.4),(2,3)} 
Ris = {(1,3),(2,3),(2,4)}, R,, = {(1,4), (2, 3),(2,4)}, 

Ris = {(1,3),(1,4),(2,4)}, Rig = {(1,3).(1,4).(2,3),(2,4)}. 


The set of the first elements of the ordered pairs of a binary relation is 
Called its domain. 


The set of the second elements of the ordered pairs of a binary relation Is 
called range. Now consider the following examples: 


A = {1,2,3}, B = {3,4}, 
AxB = {(1,3), (1,4), (2, 3),(2,4),(3,3),3,4)} 
we take a sub-set of Ax Bas 


R, = {(1,3),(2,4),(3,4)} 
R, is called arelation or binary relation. 





AXA = {(4,4)(4,5),(4,6),(5, AS, ISO)(6.9).(6,5),(6,6)} 
as any sub-set of Ax A such that: 
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EX AMPLE ; x a | | ei i Fae ran 
| PGR oye 
if C = {1,2/,then write the number of binary relations inCxC pt eek: : 
SOLUTION: oS Sols Sa es etna 
Given C= 157) SOR OE peti ae eee 


Then CxC = {(1,1),(1,2),2,1),(2,2)} 
The number of binary relations inCxC is equal to 27 or 16. 


8.3 FUNCTION 


Any binary relation “/'” between two non-empty sets 4 and B such 
that: | 


(i) Domain f = 


(ii) There should be no repetition in the first element of ordered bali { 
contained in/. 








EXAMPLE 
A={I,2,3} , B= {xy,2} 
AxB = {(1,x), (2,x), (3,x), (Ly), (2,y), (3.9); (1, 2), (2,2), Ga) 


ete a ont ef 
Consider the following two binary relations. — } 


f, = (1,9), (2,9), 2} 
fs = {1 y).(2.4),3,)} 
Binary relations, : 
(i) f,cCAXxB. 
' el QE Dom f;#4 aie 4 ‘tla 


a of 
(iii). Iny / the first elements ; ban dered pairs, 
are repeated. — oak lt ie | 


y oa 2 : ation butnota a function. 


yi =ify a) en.) 
tA Dee 













LAA 
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Binary function f, : 
i) f,-AxB. 
(i) .Dom f, = {1,2,3} = A 
(iii) First place elementsin 
ordered pairs of /, are not repeated. 


-. f, iS a function from A to B. 





Into Function Range (f,) = {x,y} cB but Range (f,) + B 


If “fis a function from A to B such that 


Range() < B and Range () # B 





For example: 
Let 4 = {t,m,n}, B = {3,5,7} 


AxB = {(b, 3), (t, 5), (t,7), 
(m, 3), (m, 5), (m,7), 
(n, 3),(n, 5), (n,7)} 





Consider a binary relation “f’ given by 


f = {(1,5).(m,5).(n.5)} 
Clearly. (i) fc AxB 
(ti) Dom) = {t,m,n} = A 
(iii) First elements of any two ordered pairs of “f’ are not 


repeated or in other words, every element of set 4 is 
mapped to only one element of set 2. 


(iv) Range() = {5} c B but Range) # 4 


Therefore, f’ is A into B function. 








—————t  — 
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We consider another relation ‘given by 
= {(l.7), (m,3). (.3)}. 


(i) r cAxB. 


(ii) Dom(r) = {i,mnj= A 





(iii) Every element of set 4 is associated with one and only one 
element of set B i.e. to say no repetition in the first element 
of any two ordered pairs of r takes place. 


(iv) Range(r) = {3,7} + B 


.. ris A into B function. 


Let us consider another binary relation s from A to B. 
= {(b,3),(t,5),(m,7), (n,3)} 










, j | ’ MS a vr vie ‘drwwte . 
~ a (i) scAxB. | 2) 4 | Seagal 
e ates i) Dom(s) = {¢,m,n} = AD 


weal 
“— sai ay fig + ih 


_ cay, Theresa repetiion of fst lament inorder pars 
(b t,3), (Lies Le. t eA has bi been asso cia ite ae ee shh 
af jelemeces 3 and: ox Gis | 












9 | ae 
aa ia 
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Into and (one — one) Function (Injective Function) — 


lf fisa function from 4 into B such that no second elements of any two 
ordered pairs of f are equal, then it i 


IS Called an injective i.e, (one — one) 
and into function, 7 
Og. A= {2,3}, B= {abc}, f = 12 a), (3,b)} 
() Doms = (23) = 4 
(iti) 


No first place members in ordered pairs of fare repeated. 
(iii) Range) + 8 










+. — f IS A into B function. 


(iv) No second place 
elements j in ordered 
t: Pairs of / are equal 
ng (repeated). 





$ suc la function from Set 4 to set B that range f is same as that 
ran. Je f=B then fis onto function, e.g. 





Example: 
Let C = {7.4.1 
= {2, 3} 


CxD = {(p.2).(9.2), (1,2); 
(p.3), (4.3). (1,3); 


g = {(p.2).(q.2). (13) 


(i) Dom(g) = {p.4.17 


iL d Sane of g 
(ii) No first place elements of any two ordere 
are repeated. Therefore, g is C into D function 


Range (g) =(2,3/. 
(iii) Range(g) = D 















Hence, g isa Conto D function. 








Example: 


Let A = {3,5,7) 


shew dw 






‘ 
-— 


elu". 
* a 
4.0 o.- . 





B= {% yz; 
Ax B = {3,9),3,¥)3,2),(5,9), 
(5,9).(5.2)( 7 (L IAT. 


i. 
= ¢ ‘* , q 
ry ' a ’ F ts 


P= 96Y.0.9) 


i) Dom() = {3.5.7} = 


7 No first place a ay ol 
ue repeated There is A into. Brun 
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One-One and onto Function (Bijective Function) 


) If fis a function from set A to B such that: 
_ fi) fis an onto function 

: (ti) fis one-one function, 

2 then it is called bijective 


aw , function. 


Sie _ In the given figure fis one-one 
_-~—~——_—_ and onto function for binary 
eee erelation:/ = /(1; 4), (2,5), (3,¢)} 





resi * = 
Bec = 3 ae EXAMPLE 







4 Xx Y = ((7,d),(8,4),(9,0),(7,¢),(8.€),(9,¢),(7, 9.18. 9.09.0} 


hs {72),(8.4),9,} 
a, S XxY 


pe aud. 


Bia Dom (h) = 89) - 


. i eS Bae rm gti Gi Jonaiof tie first place : 
i ch con : a) agents Ofc rdered 


nair 








airs tlhe ces as et - 
repeat le oman elements ae not repeated. 
{=} re faa h ism (9) ] function, VE. - 


y ‘Rang eft) = idep=B a 


! y 
Th prefore, i is Xonto Yfu 


eme =f nt < at t the second ¢ 
={9 ea “ated 
r 


’ Lf ; 
ren 
1. 


-| 
- P fi fi 


. a , d neil. ie “. 
-€. - s se ~ 


— 









- nk : 


ence, / is (one — one) function. 


pat a 
—— — o - a eS 


; : c oe ef ae 
r ee WY 8 A ~ Sat 
ee 2 Se a oe Lto - = ~ ela ’ v TUT ; 
; ererore. 4 io a ei) © Liv \ 
Vere Z 4 — f = Fac : 





F XERCISE — 8.2 





le If A = {3,5,6), B = {1,3}, Find A x B and Bx A and also the 
domains and ranges of the two binary relations established 
- at our own for each case. 


2- If A = {—2,1,4}, then write two binary relations in A also write their 
domains and ranges. 


3- Write the number of binary relations possible in each of following 
cases. 
(i) In C x Cwhen the number of elements in Cis 3. | 
(ii) In. A xB if the number of elements in set A is 3 and in set Bis 4. 








that R = {i y)/xeL, yeMaysx}. Ds 


4 if LZ = {1,2,3}, and M = {2,3,4} ,then write a binary relation R such ih: } “(9 £ 
Also write Dom(R) and Range (R). | 


5. if X = {0,3,5}.and Y = {2, 4, 8}, then establish any four binary. 
relationsin XxY. «i eae ae 


¢ in ai me 2 : 
 & If A = {a,b,c} and B = (2,4,6} and f= (a4) 4 ( sda ee 
pelation from Ax B, thenshowthat f’is Ai to Bh to 


ode 


|p fA = fama} and B = (1,2,3} and g =, asia nine 
Hie’ s er" AxB, *henshew thats is Aintod Bfuncton 











i en Wet 


a) 4: ry Beas 
fA eGo eee ee and: y= (03 ),(3,9), (Sc) ie 2 
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Review Exercise — 8 


be UL =) 


I- Encircle the correct answer. 


—. > 


7 ‘ oo + ° 
= web i | ae 
Sy n., | 
—— an 
=e st 5 
Ee: 
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T hal tas ze 
7 
>" .= 
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t= 1 
att =e 






= 
a 
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(i) \f A and B are two non-empty sets, then AUB =? 
() D> (0) BUA () AQB Q) BOA 


<. 


7 = 
eo: 
> ~ 


2 
oo = 







= 5, 


ry 


rae fS eS = 
, ¥= 


(ii) \f A and B are two non-empty overlapping sets, then 47 B =? 
() © () BOA () AQB () BUA 


ate Fe ee li) 
~~ ot ee a 


a 
ee _- 
















(iii) For any two sets 4 and 8, AUB=BU4A is called: 


(a) commutative law (b) associative law 
(o) De-morgan: Ss law (4) complement of twa sets 


a 
‘ ’ 
« —— 
“ - 
ee | 

5 ._-* 

: : 

af. 


a 







23 


— oe © 
3 
4 
A eS SE SS *, 


% 


- »! ce 2 
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(iv) AU(BUC)=(AUB)UC is called 
: (a) 7 commutative law (b) associative law 
0) De-morgan’s law (d) intersection of sets 


) If U={1,2,3,4}, A= {4}, then A’ =? 
ng ie _ (@) 11.23) (bt) () (d) {1,2.3,4/ 


6 Wu {1,2,3}, A = {1}, then U - Hee: 
ea () (2,33 Ag Oe (2.2) (o) {1,3} () © 


fie eet 


BY) A’ BY @ (ANB i ® 
bet writ Epes = re Sa 
DMA OLY Fie eR arwveirtene 2 


@ 4 () AUB 
af fl Be Peyst @ WA , 


je (6 5, 4} tr - feast 


ad 4 


| > £e ~ SF, fy i‘, is £ 
gt ——— yl t ir al hor. - 
“7 . . 5 : * 
ne : = | 
FS had i aes # a 4 fealty af tatal, z 
t : = j 
. 4 , ieee tartan ipl Oe 
iar onch H : Fey oh ay ee > , " . f a Wk fe. 
yy t in ea x be ‘ ; . | eid a ar pee \\' ’ F (4: [me > (d) 7 15, 6} 
, JA Ae Lea ¢ sf tal F nae | Ai She “/ Moeile ell 
fpf te™ a VV OE tt hat * 
|? # ree os * ‘ a a i i ire Ag siti Pal ‘| 
i a ™ t - ti a " 
é & s'. ‘fe | 


1: Seas 


on Alt 
- {(4,5),(5,4 4),(5,6),(6,4 )} then | fe ange of Riss . 
os ae 13 4, 


{b)  /5; ti 2 @ {6; 
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.- Fill in the blanks. | 
(i) (AUB)'= 
(ii) (AN B)'=? | 
(iii) AU(BUQ= | 
(iv) AN(BAC)=- | 
(v) If A and B be the two non-empty sets, thendAUB=BUA is called 
the 
(vi) \f A and B be the two non-empty sets, thendnB=BOA Is 
called the | 
(vii) Any sub-set of a cartesian product is called a =, | 
| ) 
(viii) If R, ={(1.2),(3,4),(5,0)} , then domain of R, 's ———————.__ | 
(ix) If R, =/,2),3.4),6,6)} , then range of R, is é | 
| | 
(x) \ff: A— B, then every element of a set A has ieilmegs e T see 
in oe Ag 
3. If d=/1,2.3,4,5,6}3, B={2,3.4.6} and C={2,3,4,7,8, 9}. verify that : 7 ad | : 4 
(AABYAC SANBAG) , le ae , 


: - 
j t =! t ; 


4. |f A=/2,3,4}, B= Oo Verify shat a 
AU(BUQ=ANBYUC — encore: Ma | - 


a If A=(2, 3 ee and B71, ie Find eeu! Also establish tv 















2 
oil. 3 


o—€ P te | 
- . 
i ip 


. : 





‘ es “Write the number of en 


ae si following cases. pera wa | 
~_ @ InxC, when the number of elements in Care « 
ONES pasa GG nts in 4. Aare 2 and n B 3 are 3. 

at ees = AN IN BD are J. 





SUMMARY 


+ A collection of well-defined distinct objects is called a set. 
N = {1,2,3,--}, is called set of natural numbers. 
W = {0,1,2,3,-}, is called set of whole numbers. 
Z= {--—1,0,1,2,3,-»}, is called set of integers. 


QO= (|p €Z,q +0}, is called set of rational numbers. 


QO = 4 setof irrational numbers. 
R = QUQ' = A Set of real numbers. 


+  fthere are some sets under consideration there happens to 
be a set, which is a superset of each one of the given sets, 
such a setis called the universal set denoted by U, 


+ Let bea subset of a universal set U. Then compliment of 4 
denoted by 4’ or A°or U-A is the set of all those element of U 
which are notin A is called complement of a set. 


+4 [et and B any two sets, then any subset of the cartesian 
product 4x Bis called a binary relation from to B. : 


+ Any binary relation ‘f’ between two non-empty sets A and B 
~  guch that: 


() Dom f=A 
(ii) First elements in any two of the ordered pairs of fare 
not repeated, then fis called a function from A to B. 


+ The union of A and B means the set of all those elements 
which are either presentin 4 orin Borin both, itis denoted by 


AVB. 


+ The intersection of two sets A and B denoted by An Bis the set 
ofall those elements which are common to both A and B. 








| Sye BORE 
A ” eé- 2 

- ce qe " 

+ f 4 


‘If A and B are two non-empty sets, then 4 difference 2 is the 
set of all the.elements of set 4 which are not present In 2, 

~ symbolicallyitiswrittenasA-B. | 

awe EE Wot for Sak p SF 
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UNIT 





LINEAR GRAPHS 


> Cartesian Plane and Linear Graphs 
> Conversion Graph 


After completion of this unit, the students will be able to: 


> Identify pair of real numbers as an ordered pair. 

» Recognize and ordered pair through different examples for instance, an ordered pair 2,3) 
to represent a seat, located in an examination hall, at the 2nd row and 3rd column. 

> Describe rectangular or Cartesian plane consisting of two number lines intersecting at night, 
angles at the point O. 

* Identify origin (O) and coordinate axes (horizontal and vertical axes) — 
in the rectangular plane. 

>» Locate an ordered pair (a,b) as a point in the rectangular plane and recognize: 


® a as the x-coordinate (or abscissa), 
¢ bas the y-coordinate (or ordinate), 


> Draw different geometrical shapes (¢.g,, line segment, triangle and mere etc,) )by Joie A 

a set of given points. aad 
» Construct a table for pairs of values satisfying a linear equation in two variables. - A ‘i 4, 
» Plot the pairs of points to obtain the graph of a given expression, Me y 
» Choose an appropriate scale to draw a graph. ‘i i 


» Draw the graph of | . J 
" 











; An equation of the form y = c, : 

e An equation of the form x = a. ms b.4 gs 
7 % An equation of the form y = mx, ee meets 
hace An equation of the form y = mx + ¢, 


_» Draw a graph from a given table of (discrete) values. an 







“— . 


ma Identity through graph the domain and the range of: function. ; ide 
, Interpret conversion graph as a linear graph Beco peste 

Be jon. 

ea given graph to know one quantity cc 
Rea d the graph for conversions of the form: 
> » Ke ™M xt and kilometres, 


pase hectares, 

. Act eee 5.01 
e marie ini currency an ered another CUmreniey, cold ~<S 
: oe Sone 
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9.1 CARTESIAN PLANE AND LINEAR GRAPHS 


9.1.1 Pair of Real Numbers as an Ordered Pair 


By the definition of equality of sets, for any two elements “a” and “b”, 
we have {a,b} = {b,a}. 


However, if we keep in mind the order in which the elements are being 
listed, then a pair of two elements, listed in a specific order, is called an 
ordered pair, denoted by («,/). Thus for different elements “a and “h”, 
we have (a,b) # (b,a). 


In general (a,,5,) = (a,,b,) <> a,=a,and b, =b, werepresent each 
pointin a plane by means of an ordered pairi.e. (x,y). 


9.1.2 Ordered Pairs 


A gardener prepares an arrangement plan of trees in a square field. The 
trees are marked with numbers. To identify each tree more easily, the 
gardener can connect each tree with the column and the row in which itis 
present. The tree “H’” is present in 2nd row and 3rd column, while the tree 
number “R” is presentin 4th row and 3rd column. 










capeictila eee: 
= sade ee 
ween ileal capi aa 
ts ae 4, ee 






The gardener can write a pair of numbers against the number of a tree in 
the field as follows. 


Not for Se or fm 
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B(I,2), C(I, 3), E(1,5) 
G(2,2), H(2,3), J(2,5) 
L(3,2), M@3,3), 0(3,5) 


O(4,2), R(4,3), T(4,5) 
V(5,2),  W(5.3), ¥(5,5) 





Can we write the pairs of numbers corresponding to the trees 
F,G,H,KandM? 


Yesthese are: F/(2,1), G(2,2), H(2,3), 1(2,4), K(3,1) and M(3, 3). 
The pairs of numbers (2,1), (2,2), (2,3), (2.4, (3,1), (3,3) and so on are 
examples of ordered pairs. 

9.1.3 Rectangular or Cartesian Plane 


The given figure shows a rectangular or cartesian plane consisting of two 
number lines xox’ and yoy’ intersecting at right angle at O. 


Y 
4 units right 
freer @A BY 
3 
D (-4,2) i: , ; 4 units above 





“43g? 1 Oe 


— | 
B (—3,-2) @ +1 +++-000s Be? 
2 units below 3 
g.:@ C2-7 


y’ 
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oy 
Pa 
met 


9.1.4 Identifying Origin (O) and Co-ordinate 
Axis in Rectangular Plane 


In cartesian plane. X’OX and YOY’ 
are two mutually perpendicular 
lines called co-ordinate axes, 
intersecting at a point “O”. 

We call the point O as origin. 


The horizontal line X’OX is called 
the x-axis and the vertical line 

YOY ' is called the y-axis. 

We fix a convenient unit of length 
and mark the origin O. 





Now we mark equal distances (each equal to unit length) on x-axis as well 
as on y-axis on both sides of O. 


The distances measured along OX and OY are taken as positive while 
those along OX’ and OY’ are considered as negative. | 


9.1.5 Locating an Ordered Pair (a,b), 
Recognizing Abscissa and Ordinate 


Let XOX’and YOY be the co-ordinate axes with P a point in the plane. 
From P we draw perpendicular to x’OX such thatOM =a and MP=b. 


Then we say that co-ordinates of P are (a,b). We denote this point by 
P(a,b). The number “a” is called the x- co-ordinate or abscissa of the 
point P while 5 is called the y-co-ordinate or ordinate of the point P. 


+7) Wael aa ee. Uh Pee 2 


Ned sa~ Cat. & 
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9.1.6 Geometrical Shapes by Joining a Set of Given Points 
EXAMPLES 


Draw a line segment, a triangle and a rectangle with the help of 
the given points: (i) A(-3,-4), B(4,5), (ii) A(2,3), B(-3,4), C(4,-9) 
(iii) A(4,3), B(—-4,3), C(—-4, -3), D(4,-3) 


SOLUTION: 








igiecet nae sss p B(4,5) 


(i) The two ordered pairs are: 5S units above 


A(—3,-4) and B(4,5). 


For point A(—3,—4): 
We move 3 units towards the left of ‘0’ 
along X-axis and then 4 units below X-axis. 


For point B(4,5): 
We move 4 units towards right of ‘O’ along 
X-axis and then 5 units above X-axis. 





3 units left of O 






> 23) ee 
4 units right of O 


Join A to B to obtain line-segment AB. 


(ii) The given ordered pairs are A(2,3), 
B(—3,4) and C/4,-5). — 


For point A(2, 3): 
We move 2 units towards the right of ‘0 
along X-axis and 3 units above X-axis. 


For point B(-3, 4): 
We move 3 units towards the left of ‘O’ 
along X-axis and 4 units above X-axis. 


For point B(4,—5): 
We move 4 units towards the right of ‘O’ 
along X-axis and 5 units below X-axis. 


we rol toB: BtoC and CtoAto 
obtain a triangle ABC. 


(iii) The given four ordered pairs are: vy . Pa 
A(4,3), B(-4,3), C(-4,-3) and D(4,-3). | : +. _ Se 


For point 4(4,3): ae 
We move 4 units towards the right of ‘0’ ri i VOIP alae ere FER 
along X-axis and then 3 units above axis. oe | Ps 


For point &(—4,3): 
We move 4 units towards left of ‘O' along X- 
axis and 3 units above X-axis. Ta 


For point C/-4,-3): 
We move ¢ units towards left of O along. x 
axis and 3 units below X-axis. 


For point D(4,—3): 

We move + units towards the right of @: 

along X-axis and 3 units below X-axis. . 
Te We oin Ato B : Btoc: CtoD D 
eae OC tao obtain a rectarie, od 
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~~ 9.1.7 Table for Pairs of Values Satisfying a Linear Equation 


in two Variables 
Let us consider the equation y = 2x. We look all pairs of numbers x and y 
that satisfy the equation y = 2x. 
When x=-2, y= 2(-2) = -4 
=-], y=2(-l) = -2 
x= 0, y=20) = 0 
x= 1, y= 2) = 2 
x= 2, y=2Q) =4 
x= 3, y=2(3) = 6 
The pair ofnumbers x = —2, y = -4 satisfies y.= 2x. 


Similarly x = J, y = -2; x = 2 y = 4etc, satisfy the equation y = 2x. 


As we cannot list all the values ofx and y that satisfy the equation y = 2x, 
we can find a way to display the function Y=) 2X. 


The following table shows six pairs of values of x and y that satisfy the 
equation y = 2x, 





From the table above the ordered 
pairs are: 


(-2,-4), (-1,-2), 0.9, (12), (24) 
and (3,0): 


These six ordered pairs are 
plotted jn the given figure. 





Not for Sale-PESRP 








9.1.8 Plot the Pairs of Points to Obtain the Graph eh es 
of a given Expression i] 
Let us consider an equation y= 3x+/. ‘ Ja ewes | 
We look at some pair of numbers x and ythat satisfy the cqualionly= ire: jr ee 
When x =-/=> y = 3(-1) +] =-2 : 
x= 0>y=3(0) +1 = 1 2 ees 
x= I=>y=3(l) +1 = 4 | “ae 
x= 2>y=3(2) +1 5 7 z ‘ | 
x= 3>y=3(3) +1 = 10 Re 4 ae 
The table below shows five pairsofvaluesofxandy. = oe 
The five ordered pairs are: 7 ee 
A (-1,-2), B(0,1), C(1,4); eo? 7) and Fa 10) 
Now we plot these pairs 
on the graph paper. 
For point A(—/,—2): 
_ We move / unit towards left of ‘0’ along 
X-axis and 2 units below X-axis. 
For point 2/0, 1): 
. We move / unit along Y-axis above ‘O’. 
For point C//,4): 
_ We move / unit towards right of ‘O' 
| along X-axis and 4 units above X-axis. 
‘ For point D(2,7 S) 
We ve ane towards right of ‘0’ along — 


aah _-Xaxisand 7 units above X-axis. 


“FE “or p ont 63,10) 


































228 LINEAR GRAPHS 





osing an Appropriate Scale to Draw a Graph 


Letus consider the equation y= 2x+/. 


Bui. + % x | When x =-2, y=2(-2) +1 =-3 
ao x=-I, y=2-l)+1 =-1 
Ra ye x= 0 y=20) +1 = 1 

,. 7 \ re, y= 2) +1 = 
a. eee \ x= 2, y=22) +1 = 5 


| je use Seen Squares (or J big square) on the graph paper to 


r oe se ant b both : x and y. 
fe = a = ! 















' 
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_FXERCISE — 9.1 lest ‘Bt £10) one 


I- Represent the points on the graph whose co- ordinates are ONG 
below. ED Dee 











() A(2,-4) (ii) BQ3,2) eo 
(iii) C(-5,-1) — (iv) D(6,-3) | 
(vy) E(4,4) (vi) F(-3,7) 
(vii) GO,7) (viii) H(5,0) } 
2- Write down the co-ordinates of: | ; n! i | A 
(i) Origin eaaes A ‘ ; - : 


(ii) A point lying on the left hand side of x-axis and ata a distance of 
5 units from the origin. ey ay 





+h ochet ‘ oe 
(iii) A point lying to the right hand side of the origin on x-axis = is axis at 2 saya \ 
a distance of 3 units fromthe origin. Coy eee at | 


\ ] s 
r) ‘ ‘. 
a. 
Uk Sy "e cH 







(iv) A point lying above x-axis and on y-axis at sea = oe ; 
(v) Apoint lying below x-axis and on ‘y-axis ata distance of ‘6.un 

















_ (i) A(7,2), B (-6,-3) C63) “28 “aap 
ri & cai ), Go, 
wis peak 


| a # 
| 3- Draw the figures with help of the folowing po nts onthe graph paper. 
| poe el 
(i) AW), BG2) 
Gil 4 a ae wie ie C4: 0, D(0-4) 









w A co, o. “acing, C(-10,-6), D (10-6), 


‘. Fite 


eet 
_— eas 


ae JE 


se 





ft etiiaca i 












To draw the graph of » = c, we can write the equation »=c in the 
form 0.x. + v= c. Procedure to draw the graph is explained through 
the following example: 


EXAMPLE 
___ Draw the graph of an equation y = 5. 


en SOLUTION: 
| Tae: equation y = 5 can be written as y=0xx+5 
| Sif we put. x = 0 in the equation we get y= 5. 
_ Sin vet putting x=+1,42,+3,... in the equation 


y= es we pve iS 5. aor all values of x 














Graph of a Linear Equation of the form x = a 


To draw the graph of x = a, we can write the equation x = a in the . eh a 
form of x + 0. y = a procedure to draw the graph is explained in the 


following example: with e 


EXAMPLE ” aes 

Draw the graph of an equation x = -2. i niet pt - 
| ay 

SOLUTION: ob 


The equation x = -2 can be written ; 1 ohopaey le ee 
asx+0.y=-2. If we puty=0in | aa 
this equation, we get x = —2. Similarly putting y=+1,+2,+3,... ae 
in the equation x + 0. y =—2, we have x = —2. a oF 
For all values of y we have x = -2, i.e. x remains constant. 


Table of values of x and y is as under: 
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aaa bese w the graph of y= 3x. 

SOLUTION: 

_--———‘To draw the graph of y = 3x, first we find the x and y-intercept of this 
a i equation. 

| _ Puttingx= 0iny=3x, we gety =0. The point of interception is (0,0). 

Putin X=1/,+2,43,... iny=3x,weget y=+3, y=+6, y=+9... 
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iat ‘Table of values of x and y is as under: 
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Graph of an Equation y = mx +c » a wheel ae . | I: | 
To draw the graph of an equation y = mx + c, we consider the following m =a 
example: | 3 oa “E. 
EXAMPLE | | < 
Draw the graph of y = 2x + 6. i ie 
SOLUTION: . + AY a : 2 | “ 
AR is ie 


lfwe putx=0 iny=6-2x, we get y=2x0+6=6 i.e. Viz 6. i 


Similarly putting x=+ 1,+2,+3,... we getthe values ofye as mae in the 
table. : na bla oY ns ei ale ; 
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9. 1.11 Draw a Graph from a given Table 





‘We plot the following points on a piece of graph paper. 





The four ordered pairs from the table are: 

A(6,4), B(-6,4), C(-6,-4), and D(6,-4). 

For the ) point A(6,4): 
ss We move 6 units towards the right of ‘O’ along x-axis and 4 units 
ss below x-axis. 

“Forthe point B(-6,4): 
We move 6 units towards the right of ‘O’ along x-axis and 4 units above 
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9.1.12 Identification of Domain and Range of a | i . 
Function Through Graph ited 


The graph shown in the figure is of a function y = 2x + J. This graph | 
has been drawn with the help of the following ordered pairs. A(—2,—3), 
B(-1,-1), C(0,1), D(,3) and E(2.5). 





From these ordered pairs we construct a table consisting the values — 

of x and y. 7 | 
In a function y = 2x + J, the set consisting of the values of x is collediner e 
domain and the set consisting the values of y is called the range of the - 
function. Pr be) i 7 
Thus for y=2x+/: ~ 4 
Domain of the function = {-2,-1,0, 1,2} orl RS 
Range of the function = /—3,-1, /,3, 5} | ac : 
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ea : rs geht 

| Aa ee hk y=3x ee 
aa Ao WS o #2 
% if ca = ya ex =e 4, y=4x4+/1 
335 

bgekaean2 6 y=x-1 
ies aed 8. y=3x+5 

mx: 

mo} 


1e graph by Pung) the points A(/,0), B(7,0) and C(/,8). 
ae pbtsas 
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9.2 CONVERSION GRAPHS © : pein ae 


If we have to go to London for holidays, we would probably have a little 
difficulty in knowing the cost of things in pounds and pence. If we know the 
rate of exchange, we can use a simple straight line graph to convert a 
given number of rupees into pounds or a given number of Reunss into 
rupees. 


The straight line used for this purpose is called the conversion graph. 


9.2.1 Conversion Graph as a Linear Graph 


= ' & 4 ms 
iy Ff =m, | 
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The perimeter of a square is given by the formula P= 4s, where “P” units 
are the perimeter and “s” units are the length of the sides. This is en) 
example of direct proportion, because by changing one ppeuesh theother — 


also changes. 
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922 Read a given Graph to Know One Quantity 
Corresponding to Another 


| et us con sider the following examples: 
Paar 


BV ie 4 ‘~ . 


|  EXAMPLE=1 


— ; pis ‘The graph shows the conversion from US covers ($) to pounds (£) 
for various amounts of money. 


“3 [0 [00 [20] 250 
ce [as | 70 [100 [is 


_ SOLUTION: (i (i ) 50 dollars are converted : 
BUS Brahe. Into 35 pounds. 
ighseklT aazi nD dollars are converted 
pelt rare 70 pounds. | 
(ii) 150 dollars into 105 pounds. 
hy) 250 $ Into 175 pounds. 
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EXAMPLE-2 


The graph is the relationship between the side length and the | | 
perimeter of an equilateral triangle P = 3S for values of ‘S’ from i 
1 to 20. i 


STP ]2 [5 [6]? 2] 9 ro] alia esas] ze]i7| za 19[20 
P= 35] 3 [6 [9 72]r5|z6|2i]24|27|30] 35] ao|4a|as|4es1|34|97\60 
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Perimeter of the triangle P= 35, 
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(i) For one unit side length, perimeter Is 2 units. 











(ii) For 3 units side length, perime er is 9 units 
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EXAMPLE-3 
The graph is the relationship between the side length and the 
perimeter of a square P = 4S for values of ‘S’ from | to 15. 


S| if2[3[4]s]6 [7] 3] 9 [ropiaqia|rapialis 
4] 8] 9 [12] 16] 20] 24] 28] 32|36| 40] 44] 48| 52] 60 
197 SOD SRo SRE 
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= a ae = a — a | . i 
' 2 = i - : t ' 
; mm) Eel dees | — ‘ A 
= e H | 
] ; ; re . . 
j | 1 t~— es 4 i T : , 
| 1 i a ! oT | 
? | ’ ' ' i 








Ee SS Rares eee a 
Tag | 1+ 10H 42113 Id. 15 = 


ehibeside tse Pf | 
Sat eal BS Fal, 4 i toh BY bg iii if | 


= Kee Recital. kc, foe ee ee 
P~haet Pott 
a hee ee 














(i) For one unit side length, perimeter is 4 units. 

(ii) For 4 units side length, perimeter is 8 units. 
(iii) ForS=3,P=12 (vii) For S=7, pag 
(iv) ForS=4, P=16 — (viii) ForS=8 P= 32 
(vy) For S=5, P= 20 (ix) ForS=9 P= 36 
(vi) For S= 6, P= 24 (x) ForS=10, P= 40 
(xi) For S= 11, P= 44 (xii) ForS= 12, p = 48 

or S= 13, P= 52 (xiv) For S = 14, p= 56. 
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9.2.3 Read the Graph for Conversion 


Miles and Kilometers 


Read the conversion graph. 


Conversion: 


§ 
2° 
— 

Il 
~ 

= 
— 


(ii) 100 km = 62.5 miles 


(iii) 200 km = 125 miles 


(iv) 300 km = 187.5 miles 
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Acres and Hacters 


The table gives area in acres and the equivalent values in hectares. 


Plot these points on the graph for acres values from 0 to 30 and hectares 
values from 0 to 12.1405. Let 2 small squares represents one unit along 
x-axis. One small square along y-axis represents 0.2 units. 
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The graph gives temperature in degrees Fahrenheit (F) and the 
equivalent values in degrees Celsius °C. Read the graph carefully and 


answer the questions. : 
Temperature in degrees Celsius from 0 to 50 is along the horizontal line, 


Degrees Celsius and Degrees Fahrenheit 
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y-axis represents 20 F. 


where as temperature in degrees Fahrenheit is along the vertical line. 
Conversion 


5 small square along x-axis represents 10 C and 5 small squares along 





Use graph : convert 
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Pakistani Currency and another Currency 


The graph shows the conversion from UK pounds £ to Pakistani 
rupees for various amounts of money. 


Let 5 small squares on horizontal line represent 50£ and 5 small 
squares on vertical line represent 0,000 rupees. J pound = Rs./25. 


From that graph: 


(i) 80£ = Rs 10,000 
(ii) 160£ = Rs 20,000 
(iii) 240£ = Rs 30,000 





a Sa | 
a Mm (ata EA ee a 
Bune aa ECE eee 
| 7 
ECE Dw : a 
aad eal yalajeiel aetolo]o CECE ery 
Fs 2 6 OS se COREE SEW OSES Pit 
SRSA TAG Oe ES BEECEEG mae pape iy 
g 44 ‘ 1 | ws 
Bi 





a ial im Resi & 

a aa an ee if 

BSCE rs ncarugee 2 

fa te aD is! adae ia a 

FB Let iS ETB? 0) 2 ' 

SESS Cee ia nae ain 

mistae SSn4SRERE JSR SR ee Ot i250 

Sie see eee ane D ci wi He 

fi Ei tH A aD py Ponds a 3 a 

Epa eieieiel ic) aes slip 1 Na ae 

Gea FE £7 ET Pos Td BG Cs 2 YES EB BW 2 

fod FS PS TS Ok BE Fa os aaan | Sa ENB re 
oa a cae sana ra aes 


: 
< 
— 
‘ 
: 
obo 


— 


- te GHicietscatecet tinnatte 


Psat the parach and tell Me wet ol 
| W256 = = Ronse ot" iY) 1506 2 Rs. (vi) 100£ rind 
tp tenn, eo omni by Rs 8000=£ * Oa.) 


- Ve 







&. 


LINEAR GRAPHS 245 UNIT -9 





F XERCISE - 9.3 


1. The table gives temperatures in degrees Fahrenheit °F and the 
equivalent yalvesin Geqrees Centiqradeed: 


| 
TemperanreineC | 14 | 52 | 70 | 90. 


Plot these points ona graph paper for centigrade values from Oto /00 
and Fahrenheit value from 0 to 220. Let 5 small squares represent 20 
units on each axis. Use your graph to convert the following: 





a) 97°F into °C,b) 127°F into °C, c) 25°Cinto °F, d) 80°Cinto °F 


2. The table shows the conversion from US Dollars ($) to Pounds () 
for various amounts of money. 


| 30 [100] 200 
re [as 70 [0 


Plot these points on a graph paper and draw a straight line to pass 

through them. Let 5 small squares represent 50 units on each axis. 

Use your graph to convert the following: 
a) 160 dollars into£ 6) 96 dollars into£ | 


c) 120£ into dollars @ 76 into dollars ‘ 






Cee) ° 


3. The table below gives various distances in kilometers with the 


equivalent valuesin miles. 


wes [a [ons | 25 a7) 


_ Plot these values on a graph paper Re 1 0 serail squares equa jal to 
100 kilometers on x-axis and 10 small squares equal to 106 m ies eson 
y-axis. Use your graphto convertthefollowing: “Gh esc. eT 
a) 140 kilometers into miles b) 175 kilometers i ers: ito mi es. tal 

mrcineo0 miles into kilometers § @ iss nile im to 0k lomete Ors 
ASS . Sahel a Oe a 
he: “Use the graphinarticle 9.2 3toconvert: pi aie ; 

(a) 6 acres into hectares, — overt) 18 acre: : intoh ectnrees 
WG 24 acres into hectares, —@ & : 5070 102 a hectar es into acres. 
(e) Id. 33 hectares: las eS, r 
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Review Exercis — 9 
1- Encircle the correct answer. 
+|~ @ The co-ordinates of origin are: 
(@) (D> (b) (0,1) (c) (0,0) (q) (1,0) 
(ii) The perpendicular distance of a point from y-axis is called 
(a) ordinate (b) abstista (c) origin (d) straight line 
(iii) The perpendicular distance of point from x-axis is called 
(a) ordinate (b) abscissa (c) origin (d) straight line 
(iv) Forx=/ in 2x+y= 6, we have y=? 
= : (a) 8 (b) 4 (c) -8 (dj) -4 


(v) Fory= 2 in 2x-y= 6, we havex=? 


(a) 4 (b) -4 @ 2 (dj) -2 
} ‘(vi) Graph of equation in the form y= c has y co-ordinate: 
| Hee) od (b) (c) 0 (dq) -I 


= (vii) Graph of equation in the form x= a has x co-ordinate: 


*@) a (b) undefined () 1 (dj) c 


(viii) J) = 545x512 where x is a multiple of “2”. 
The domain of f(x) is: 
(a) {4,6,8,10,12} (6) {68,10} — (c) {468,10} (a) {2,3,4,5,6} 


(ix) S09) = 54 <x < 12, where x is a multiple of “2”. 
The range of f(x) is: 
(a) {4681012} (0) {2,3,4,5,6} (0c) {3,45}  — (d) {2,3,4,5,6} 


: 


ify = 3x, then forx= 2, we have y= ?: 
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2- Fill in the blanks. 


(i) Aplane consisting of two number lines OX and OY intersecting 


at right angle at “O” is called a 


(ii) The perpendicular distance of a point from y-axis is called 


(iii) The perpendicular distance of a point from x-axis is called 


(iv) The pair of number (2,3) is called an 

-(v) The horizontal line XOX is called 

(vi) The vertical line YOY is called . 
(vii) For a point fares we move J unit towards left of “O” and 2 | 


~ units - 


(viii) The co- aincts of origin are 


(ix) An equation for a straight line that consist of y term is 3 


(x) 
3. 


aS.) zs A: 

In the graph of 2x + y = 6, the x-intercept is. - 
Draw the figures with the help of the following points on the 
graph paper. . 

(i) A(5,2), B(-6,—3) and C(3,5) . 

(ii) A(0,-5), BG,-2), C(3,0) and D(6,7) | TE. ht 
(iii) A(8,4), B(-6,3), C(-5,-3) and D(10,-6). eae 
Sketch the graph of: | | . | 

@) y=3x+2 | 
(ii) y=2x+1 
(iii) y=x+1 










(v) y=3x+4 





Draw the ea by plotting the po poin 
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Jee | 7 Doin Te Sixes. : 
Ser + By the definition of equality of sets, for an 


y two elements “a” 
and “b”, we have fa, b} = {b,a}. 


| +) The pairs of numbers (2,1), (2,2), (2,3), (2,4), (3,1), (3,3) and so 
| _ ONare examples of ordered pairs. 
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> Calculate (for ungrouped and grouped data): “Tt ea H ae 
e Arithmetic mean by definition and using deviations from assumed mean, SOL | Giese 'y 
¢ Median, mode, geometric mcan, harmonic mean. aes ee a : 
> Recognize properties of arithmetic mean. - | ¢ cea) gaan mao 
> Calculate weighted mean and moving averages. wr Tig 
> Estimate median, quartiles and mode graphically. a A f ae —a. 
> Measure range, variance and standard deviation. — we | RS Vk | MRT oan 
; Se . neal 


| 
ft 


4 rb 
t v5} PRED 





* 





wee | 
al 
’ re 
» ry oa 
— my 








— 
= 
=F; 
ee 
— \= 
aw 5, ‘ 


- : 250 BASIC STATISTICS 


10. ] FREQUENCY DISTRIBUTION 
Frequency 


The number of times each value appears is called the frequency of that 
value. For example if 3 students get marks from 10% to 20%, the 
frequency is 3 if 5 students get marks from 20% to 30%, frequency is 5. 


Frequency Table 


The table which gives the frequency of each score is called a frequency 
table. 


10.1.1 Grouped Frequency Table 
The local health authority wanted to collect some information about the 
heights of five years old children in their area. At their first visit to school 


for medical examination, the height of each child of five years was 
recorded, e.g., the following figures are the recorded heights (in cm to the 


nearest cm) of ninety children. 
[mm 
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In the table the heights are listed in a random order (the same order the 
children came for the medical examination). We are to arrange and organize 
this data in some manner for clear understanding to get anya result. AWN ae 

the heights as: ae Ss 


90-94cm  ; 95-99cm  ; 100-104em ; I 
105-109em : U0-Il4cem ; U5—-119cm ‘ 


The heights are arranged in order of magnitude. Counting the number of 
heights is each group gives the following frequen’ atl meee pc SS AR ae i 


Heights (on) ,_ 


90 — 94 
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115-119 
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Histogram with equal class intervals 


Consider the following examples: 
EXAMPLE 
Construct a histogram with equal intervals with the help of following 


frequency. 
° 


Pees | | 
Total: 100 


SOLUTION: 
The following bar chart illustrates the frequency table. 
Weight (kg) has been taken along x-axis towards right of ‘O’. 
Frequency has been taken above x-axis. 
One big square along x-axis represents 10kg weight. 
One big square along y-axis represents frequency (10). 
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~ [tis the area of a bar that gives the impression of the number of items in a 


group. 
The diagram is a histogram with equal intervals. Each group covers the 
same span, so each bar has the same width. Hence the area of each bar 
is proportional to the number of items in the group. 
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Histogram with unequal class intervals 


EXAMPLE 


Consider the following frequency table which shows the eS oF 
a survey on the per month pay of 100 men. 


ae 


SOLUTION: 










The intervals of the group are not equal. 

The first three groups each cover a span of Rs.2000. | 
The fourth group intervals Rs.40000 twice the interval of the first eam ! 
_ The fifth group intervals Rs.10,000 five times the interval of the first thiea: i 


To illustrate this distribution on histogram we must make: a 9 
The width of the first three bars equal. — Coal 


The width of the fourth bar twice that of the fi rst three. 







The width of the fifth bar fi ive times that of the ot =a S) 
ar: 
Bip os Mm 


Now consider the 14 incomes in the group Rs.6000 - _ Rs.999 99 If we 
suppose that these incomes are evenly spread t ice group, 
then these are: szomg hed BARRE * 
Seven men with incomesin the: group p Rs.600 }0- Rs.7999 a 9 & 
and seven men with incomes in the — .8000 0- 1.999 
ws ie s } ee on 
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lf we also assume that the income in the fifth group are evenly spread 


throughout the group, then there is one man with an income in each of the 
the whole group. The area of the fifth bar is proportional to the frequency 


subgroups with interval Rs.2000. The fifth bar is therefore one unit high for 
of the group. 
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area of the bar which represents the frequency and not the height. 
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10.1.3 Frequency Polygon 


A frequency polygon is a many sided closed figure, It is constructed by 
plotting frequencies against their class marks (midpoints) and then 
joining the resulting points by means of straight lines. A frequency 
polygon can also be obtained by joining the mid points of the tops of the 
rectangles in the histogram. 
















' 
EXAMPLE | 
_ The data in the frequency table shows the mass (in kg) of 40 i 
| people upon joining a weight loss program. — . ee 
Represent the given data using a: to — 
(i) Histogram (ii) Frequency Polygon ‘ 
[Class intervats | ——_—~Frequency 
60) ea oH ) 
10,180 ; 
80 —— 90 f 
90.100 La 
100 —— 110 
110 —— 120 
120 —— 130 
SOLUTION: 2 me ‘ Phe t 
| . aks =e 
: - +f wll 3 , ‘ 
() Draw the axes on graph paper. tae Siete ye oe 
(ti) Title the graph. . oe a a cae | 
(iii) Label the horizontal axis mass (i g) a n a ate f a afk aS 
ye frequency. a aa *, | 
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Repeat step 3 for each of the other class intervals. 
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(ti) Mark the mid points of the tops of the rectangles 


obtained in the histogram from part A. Join the mid points 
by siraight line intervals. Close the polygon by drawing 
lines which meet the horizontal axis a half column width 
before the first column and a half column width after the 


last column. 
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F XERCISE — 10.1 


‘I= Fifty Junior school children joined the school’s computer club. Their 
ages were recorded. 


to] 8 | 9 || 7|e|{ 8] um) so] 9 

7 | 8 | 9 | 9 | 20 | 1a) or eae 
RE RARBRARIRAO LL! 
iol ul sfwl9| si 9|7{u| io 
[9 [of 10] fio] {7 {[u{io} 9 
Make a frequency table showing the number of each age and 
illustrate this information witha bar chart. 







2- The local fish and chip shop had 56 customers on Saturday evening. 
They spent the following amountin rupees. 


‘aro io 45 | 96. 250] 490] 325] 45 
382 [136 [125] 450 | 420 | 380) 150] 250, 
a5 [250] 320] 525] 218] 210] 276| 120) 
155 430 250| 40 | 510] 130] 570 | 265 
320| 120] 316| 150] 260| 45 | 180] 370) 
7 a a a 


Use groups Rs.0-99, Rs.i00-199, Rs.200-299, Rs.300-399, 
Rs.400-499, Rs.500-599to make a frequency tables illustratethedata : 
_ witha bar chart. | Sc wnt ian 























3- The weights to the nearest gram of 30 bags of popcorn sold ata a = 
. festivalare givenas: CT UGMLNS rare ait aye. a a 
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10.2 CUMULATIVE FREQUENCY 


The cumulative frequency shows the total number of observations 
(scores), which are below a certain value. We explain this with the help of 


following example: 


EXAMPLE-1 
All the students of class 9 took a maths test. Here are their marks 
as percentage. They have been grouped in 10. Find cumulative 


frequency. 


L—10 












Total Frequency: 100 


(i) How many students scored /0 % or less ? 
(ii) How many students scored 20 % or less ? 
(iii) How many students scored 30 % or less ? 
(iv) How many students scored 40 % or less ? 
(v) How many students scored 50 % or less? 
(vi) How many students scored 60 % or less? 
(vii)How many students scored 70 % or less? 
| (viii) How many students scored 80 %-or less? 
Gx) How many students scored 90 % or less? 
F ) | scored 100 ? : 
Lin fe Hewumany siulens cored 100 % or less? ee 


es 


SOLUTION: ae 


The following table shows cumulative frequencies. 


















10 % or less 
20 % or less 
30 % or less | 
| 40 % or less 
50 % or less | 

60 % or less 
70 % or less | 
80 % or less | 
90 % or less | 


100 % or less 


Cumulative Frequency 






3 
7H 6 0m 













9+ 1/=20 





20 + 13 = 33 






33+ 18=5l 
S$) +24=75 












75+ 14=89 





894+ 6=95 





954+3= 98 








98 + 2= 100 








EXAMPLE-2 % e 

‘3 ore i , : 
The marks in a science test are given in the table. e's ~ a 
Complete the cumulative sb Seay? = { 





4%g! chalet i 


‘es [oors| 
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Cumulative Frequency 










“10 or less 
20 or less 
30 or less 
40 or less 


50 or less 







60 or less 


70 or less 







80 or less 


90 or less 


-~ 


100 or less 


‘10.2.2 Cumulative Frequency Polygon 


When the cumulative frequencies are plotted against the end points of 
their respective class intervals and joined together, the resultant graph is 
called a punuieixe ep reauency Eeyeen: oran galve: 


Bacay 


28 COI ettors int shing competition. 


stig if 
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fish caught” and the vertical axis “Cumulative frequency”. © 


| Number of fish caught Frequency (f) Cumulative Frequency (of) 


paper, title the graph, label the horizontal axis “Number of 


SOLUTION: 
__ Find cumulative frequencies, draw the axes on graph 


UNIT - 10 


pe Beles te 
Pele bebe ye peas eee lata 
PT Le) ee bs Ra i ps ea ep 
BRERA OROUS Eee 
BREESE, 
Om PP 














0,8) and.so on. Connect 





e first point of the ogive 








the lowest possible value of 









| BBR eome ee 
Geo TSE sie ei ate See 
JUTE a EE 
. IER Gwen oME. 
=e Soe cee eeeee 
{Th Pee a Sea ee 
| Os 
| I ie Se 
CCL OES. Se in ee 
| SED ess eT pe Faq 
2 WS eh 
va | epee 














EEE rife ates ates este CE EEE 
CECE Ba SANS a oO 
ep EE ee es eS Te ee | ee eae 
To SSHSUSERSREOSEE Sscr oS S 
a ack a el we Bi dd het 
BRREDRERRREAARASA.. 
A a 


eal i at 





© 
* ‘ re 
" . 0 . a 
Se © —— r —_ 
——E—————E— as | = 











0 5 
5 —10 
The first point of an ogive curve has a cumulative frequency 


each of the plotted points with straight line segments. — 


the initial class interval. Therefore th 
The next point will be (5,3) followed by (J 


value of zero corresponding to 
will be (0,0). 


its respective class intervals. 


| 3 
. . 14+8=22 
Plot each of the cumulative frequencies against the end point of 
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F XERCISE — 10.2 


l- Draw a histogram to represent the frequency table in each of the 
following tables. 


(i) The table shows the distribution of ages of /00 people attending a 
school function. 


Age (years) | 0-19 | 20-39 | | 40-59 | 60-79 | 80-89 | 


(i) The table shows the results of a survey on the weekly earnings of 00 
sixteen-year old boys. 


(ii) The table —— the distribution of the average marks of 40 children 
intheend ae examinations. 













2- Following eae shows the distribution of the times taken by 50 
children to go to school. Construct a frequency table from the 
histogram. 
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3- Following histogram is based on the number of hours that 30 children 


spent watching television on a particular Saturday. Construct a 
frequency table from the histogram. 





10.3 MEASURES OF CENTRAL TENDENCY 


Measures of central tendency are summary statistics which measure the 


middle (or center) of the data. These are known as mean, median and 
mode. 


(i) 'Themeanis the average ofall observations in a set of data. 
(ii) The medianis the middle observation in an ordered set of data. 
(iii) The mode is the most frequent observation in a data set. 


10.3.1 Calculate Arithmetic Mean or Mean, Median, Mode, Geometric ~ 
Mean, Harmonic Mean from Ungrouped/Grouped Data ate a 


Arithmetic Mean by definition 3 oF ~ 
By definition the Arithmetic mean of an ungrouped data is obtained by = 
adding all numbers (scores) in the set together and then the totalis 
____ 4ivided by the number of scores in that set. af o> 
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Sum of all scores 
Number of scores 


a | Sambolea this is written as: x = 2x Where the symbol "2" 
n 


* - indicates the “sum”. 


Arithmetic Mean = 
Suseigenie:: 


‘When the data are grouped into class intervals, the actual values (or data) 


“midpoints of the intervals into which these values fall. If x’ represents the 


midpoint (or class center) of each class interval, fis the corresponding 
frequency and (n=/) is the kota number of observations in a set. Then 





; . o af ss Arithmetic mean = x = 2 fi) 


¥4 2 fe 
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‘AMPLE-1 ~ 
Ft Peal 


The” total monthly income of 8 persons are Rs.3000, Rs.4000, 


__Rs,3500, Rs.4500, R Bs 3800, Rs.4200, Rs.3600 and Rs. 5400. Find their 
a _anithme jetic mea hs nt, 








x Me 


eA 30 000, <n =4000, x,;=3500, x,=4500, 
; 4200, x= 3 1600, X3 = = 5400, 
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« ; 7 p i - i Raf Rae 
PPS, 4 ot 
cua, X37 xX, +5 - 
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EXAMPLE-2 


Find the arithmetic mean for the following distribution showing 
marks obtained by 50 students in mathematics in the annual exam. 


| Marks | 20-24 | 25-29 | 30-34 JS—39 | 40—44 | 45-49 | 50-54 














preene | | | 


SOLUTION: 
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¥ (fi) _ 22+108 +256 +407 + 6304423 +104 
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wie: 


- wnat PO We 
Ue pasReAS) | 


= A+ SE (ungrouped data) 


= A+ —— (grouped data) 


—— . —_ 


=f - Find the arithmetic. mean from the following values using formula: 


Seah " a 
541191, 172,168, 1 187,189, 196, 186, 193, 195. 
72 A | “ na . be = 
$0 TION: 7 aes be li re 


Taking de viation fi ro) m th the assumed) mean A=180, DoX_A we get 


~~. ee hn a ee 


Dal 4 — 180, 191-1 180, ‘172 ~ 180, “168 - 180, 187-180, 189 - 180, 
16 - pe, 189 — 16 0, pose, 195 — 180 


Ey = 8 — 12 79,16 “a 
‘ i > | * 


wy, 4- +1]- 8—j 12- #74941 ) vit 
VD a 180+ rT J ’ ad . — SitsSaaldeetD: ie 
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Weight 
(Pounds) (X) 
110 = 119 
120 — 129 
130 — 139 17 
in | aoa 
180 — 189 
| 190 - 199 
7 F 200 — 209 
~~. 210 — 219 ia al dole 
an ILS 2 


fe : “9 - 
? me soos FS 28 - 4 
9 - ‘ ~ oy = [406 
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Median (ungrouped data) 


“The median is middle value of any set of data arranged in numerical 
order. In the set of n numbers, the median is located at the a th score. 
The median is: 

e the middle score for.an odd number of scores arranged in 
numerical order. 
° the average of the two middle scores for an even number 
of scores arranged in numerical order. 
EXAMPLE 
For the data set 6, 2, 4, 3, 4, 5, 4, 5. Find the median. 
SOLUTION: 


23444556 (Checkthescoresare arranged in numerical order) 
23444556 {Locate the position of the median using the rule 
de = where n=8. This places the median as the 


4. 5th score = 4th score — 0.5 (5th score — 4th score)} 






TPencs r aida 
ie Median 
a > 
a io 
uae = oe  =4 (obtain the average of two middle scores) 


| ‘Ther m median 1is obtained by drawing an ogive of the data and estimating 
the. Ls nfrom the 5 a0 Porgentage ss 
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EXAMPLE 


For the given data estimate the median 


Cumulative Frequency 


Frequency 





Class interval 


SOLUTION: 


Draw the ogive. 
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22.5 and 


d then vertically 


. Read the value of the median from the x-axis. 


Ss 


tal axi 


Locate the middle of the cumulative frequency axis, that is 
orizon 


label it. 
The median for the given data is approximately 90. 


Draw a horizontal line from the point to the ogive an 
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de: That is, each score occurs once only. 





The mode is the score which occurs most often in a set of data. 
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EXAMPLE p boa ot shtomcal 
For the data set 6, 2, 4, 3, 4, 5, 4, 5, findthe mode. 











SOLUTION: 


We work through the set and see that value in the data wh ch 
occurs the greatest number of times. The modis 4. . 


14 | rae 
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Mode (grouped data) 


We do not find a mode, because exact scores are lost. We can however, 
find a model class. This is the class interval that has the highest 
frequency. : 

So 


EXAMPLE a 


Find the model class from the following table. tiie a 


Class interval Frequency 


60 — 70 arr ih Seer 3. 
70 — 80 Taieteaete ini: a: oe ak a 
100 — 110 / ae 








~> 


SOLUTION: : eet 


: : - 
The model class is the class interval with the highest frequency. 
AS : mad rete nce A= Dement ny oe tae oe “i ; ‘ 


- 


The model class is the 90— 100 class interval. 


=) + = 
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Geometric Mean (ungrouped data) 


as The geometric mean “G” of a set of n positive values x,,x,,...,x,iS the 
nth root of the product of the values. Thus 


olties ints 





EXAM PLE 


ae =~“ sD 


mu Geometric mean of 2, 4 and 8 is: 


IN: G=2x4x8 = J64 


a . ] 
Fis 7 3 ny 
(ae | = [(4? }? 

. bn i Mike = me | 

7 | f fi ‘a (eDe age, , = 4 | 
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This is sometimes called the weighted geometric mean with weights 


Fp Sar Se. 








EXAMPLE | 
Find the geometric mean for the following frequency distribution.  —_ “a 









SOLUTION: 
Here Xf =2+3+4+1=10 


G= (x71. x... xi yn 


! 2 


= (U.P Oy 


(1x8x 81x 4)!" ee | 





= (2592)9 = 2.1946 Ee ae ieee hi 
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«i EXAMPLE 


Find the harmonic mean of the values 2,4 and 8: 





3; 3 3° 3x8 “24 
SOLUTION: "TRU = TESS aaa 7 Ter ee 
24 8 8 8 
The Harmonic Mean (grouped data) 


Letx,,x,,....x,represent the class marks and /,, f,,---f, as the 


corresponding class frequencies (where f, + f, +--+ /f, =L f, =n). 


Then the reciprocal of the class marks will be — ph i --,— . Since the 


oh PHO lon 


reciprocals occur with frequencies Erich The total value of the 


_ reciprocals in the first class is sis in the second class is fa +» inthe 
| x2 


_ Kiclass i is Se . Then ‘Tig ATSESE Sey ea) 
4% X, X, Xp ist; x 


a 


wet The harmonic mean is defined as: 


= 
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10.3.2 Properties of Arithmetic Mean 





Following are the properties of Arithmetic mean. cin N's 5 ae , 


(i) The sum of deviations of values from their mean is zero, symbolically: 





Y (x,-X)=0 or Df; ( -X)=0 Ne 


= = wes 
»  «.=— Peewee 2a « Ge | §& 


(ii) \fn, values have mean x,,n,values have mean x,,--,n, Values 
have meanx, , then mean of all the values is: 










Ny +N, ttn, 





= your 
= = mae ket ee == 
-= 


(iii) The sum of squares of the deviations of the values es fom Cai? | ae 
value “a” is minimum if and only ifa= X, symbolically 2, -a is ~ a a ; 
a minimum if and only ifa=X. | _ Pera vs] * 
cies * a ae Came ‘ 
10.3.3 Weighted Mean and Moving Average = te z 


If X1,Xz, 009, X;, have weights w,, W,*+*) Wg then the weighted arithmetic. 


rl 


1? Sy, ce ea 
Mean or the weighted mean (denoted byx,, )is defined ata iv Sie Bea ie 
= | —__— —_—__—— 


4 ee 
1 
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Moving Average 


The average calculated by using “n” consecutive values of the observed 
series, for example we have to calculate 3 year moving average, then we 
take first three values from the series, add them and place against the 
middle of its time period. Then repeat the operation by dropping Ist value 
from the beginning and including first value after the preceding total. 
Mathematical form: 


I 
a= 31 +) + y;) 





a, = 302 + y; + y,) and soon. 


Quartiles 


We know that the median of an array is the middle value (or the mean of 
the two middle values). It divides a set of data into two equal parts. There 
are Certain other values which divided a set of data into four equal parts 
called as first, second and third quartiles. These are denoted by Q,,Q,and 
QO, respectively. 


The first and third quartiles are also called as lower and upper quartiles 
respectively, The second quartile is the median. 


QO, = value of Gan item. 


QO, = value of 2244) th item or (at) th item. 


| n+I1 
_ Q,=value of seth item. 


. 


uot for Sele-PESR 
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EXAMPLE 
Find all the quartiles from the following mals obtained by 20 f°} 
students in statistictest. — - 
53 74 82 42 39 20 81 68 58 28 | en 
67 54 93 70 30 55 36 37 29 61 a4 
‘SOLUTION: if 
The marks of n=20 students are arranged in ascending order as : 2. 
follows: a 
20 28 29 30 36 37 39 42 353 54 | 4 
55 58 61 67 68 70 74 81 82 93 . a 








QO, = value of t : ! Je or Ge Nn or.5.25th item from below. 


Sis ae tl 
> 


‘The value of the 5th itemis 36 and that of the 6th itemi is 37. Thus the 
first quartile is a value of 0.25th of the way between 36 and 37, which 
is 36.25. : a te 


i ‘Stee a ‘ : +} 4 ' 


Thus Q, =36.25 <a seni pai 

Q, = value of 2( 24) hor 220+) th or 2 th or 10. Sth item fs 
(median) q 4 | 2 | =F aa) 

from below. mame 
The value of the 10th item is 54 and that of the Ts oo a eh eee 

the second quartile is a value of 0. 5th of the WSS een. CERT) 

which is 54.5. a 


ue 
f . cs 


Thus Q; =54.5 re ier 


mh 
a4) fe 
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Wa vault sa 3(n+)) of soe, S02), or 3x21, 2 th or Ss ers Sth 


item from eee F n) cE 


i a The value of the 15th ite emis 68 an d th al stofthe 16th item is\ 70. | . Thus 


mars 'D ae the first quartile is a value of 0 pee between ¢ 6 8 and 70, 
whichis 68+2(0. Ds = 69.5. : | 
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EXAMPLE 


The marks of 100 students in an examina 


. follo 


the 
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wing table. 





"Use 


(i) The upper quartile. 
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y-axis and draw a perpendicular from this point of y-axis and extend it 


So as to intersect the ogive. Then we drop a perpendicular on tr ~ 
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60 ——70 

7080 

80 —90 
100-110 
110 ——120 


90 ——100 


Class-intervals 





ian, Quartile and Mode Graphically, 
. Thus to locate median, we mark 





The approximate value of the median can be located from an ogive 
(a cumulative frequency polygon). In an ogive, the median is the value 


= 
oO = 
o 
So 
5 E 
22 
= 
i fied 
— OY 
£S 
Oo 0 
a> 
22 
— > ie 
- 0 | “= ¥ 
: c at 
= & S32 hes 
A OO me 
= a2 ® BOGMPMSRMESEESeoes scons ; 
Cathe: ews ry] 4 
= =| =o = + 
, 7 vi 5 
= = et ED a) 23. pe AS 
o > = 82 =o = 35 £29 2eoz 
iS ra O'L ie = 33 Sok . ° E : 
o Oo So c= © UoD ef 5e £5 
a o eo a SB e285 Noga SE 
= D E32 2s S eon S285 $55 
= = © 25 Os 2 Een cté 2&58 
5 S > 5 ® © S: 99. pee fate 
= <= a x 2 e © SER fez s22s 
3 Ba s ? © 5 2 Oo 38s o eEFS 
Fine gos = = ¢ S é 
= —— at 
is Na. 
- ross iy 
| it ae 
i » alae 


UNIT - 10 


% 
oD 
5 
~ 
Sy 
th) 
$ 
5 
i 
D 
5 
s 
a) 
£ 
g 
< 
© 
S 
Q 
it} 
D 
oO 
= 
L 
= 
s 
© 


Lud 
— 
o 
= 
= 
Lad 


—) 


SSE ae soca LEE 
cH cfecureess cecua ocaccenee See Snineeestit 


Susnes 
r ft 3 Peter ++ a beees 
kes | or oH 
see C SH Eee r Fics 
5 Eine pete 


ue | 


ia w¥ennas Tt TL 
aud 


J ‘Sana 
Lot Sam gahee FEE mea) 
sos SuT bees Bde ee 


BGG eee a ee 
a. J Boe 


frequency 30 and 25 as 


Cee ee TT 
ESPERO ER Li 
er lt 
iol: a a ie 
: arta pt j 
PTT Pit 
ppd op 
DESERET CRAPS CO Pa 
ar ae Le FP 
a4" aks 
he 
4. 


P| ir 
1 ri 
panes 
Paced ated 
ee aoan ee he 
ia el 
oP a ee ed | 


Seva 257 - 
tan Iifiean + ha. 
aioe 
= vanvenes ISS kee Pe Te] Et per 


ites 
Ba 0e ce neo 


SSeS et 7 


ip sre Heaiscrisa aire orgne: 4 rt ~ ss nanas 
1 te ' ase mal aeSSa4% i tag has aid sevanie a 
eH alae Sag seis xss Essai basasiesy fists 
Hert fier sigsbsas-praesago asin bal 732 Sess was 
: a sare caress teeaaa Abroad) (0kkes cet een tH 
fe + Le tpt ian Bist HI : “he Tr eh” 
Binge 


: mn 
aa bs =o 0 
a eo ara 
ihe coe 


. | 
= 
a 


-segments AC and BD cut each other at point P. We 


asix. One big square along x-axis represents Sunits 
132. 


: Ld 
La cd 
£ BE 


Oo | 
- 
gy 
E 
wr 
| 
a 
a 
Le | 
i 
S | 
s | 
, | 
= 
=} 
we | 
E 
iit 
ee | 
ig 
- 
ory 
Fy 
Re 
| 
ry 
Lae | 
— 
ae | 
Py 
| 
a | 
a | 
~~ | 
al 
eae | 
a 
i 
S 
my 
ae 


a eT eres el | 


gidenes meee iia ead ce 
sSresiastiepeceeng se | rl Sere 
; ohn 


drop a perpendicular from P which meets x-axis at M. The value 
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Graphic Location of Quartiles 


EXAMPLE 
The following table shows a frequency distribution of grades on a final 


examination in mathematics. Locate quartiles graphically. 








[9 | a | aac 


| No of Students 


SOLUTION: 
For the graphic location of quartile, students are shown in the following 


table. We write the given data as follow: 


|_ Grade Number of Students (| Class Intervals | Cumulative Frequency 
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F XERCISE — 10.3 


l- Representthegiven data using Frequency polygon. 


@ Theta ble shows the distribution of marks of 30 childrenin atest. 


Fenn [ ale || 

















(ti) The table shows the distribution of time (in seconds) taken for 40 
childrento ee the obstacle race. 


Sime pepe | | 






(iti) The table shows the distribution of weights of 30 bags of chipsfroma 
fishand chip pence! 





Bee tt 





@y) The table gives the distribution of marks of 100 students in an end- 
of-terms mathematics examination. 


40 ite 50-59 | 60-99 
7a 













cussed the m 2as ures ei central tentienicy in the preceding 


mt t re da single value (e.g mean, median, mode) which_ 


e CE enter a f distribution. 
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For this let us consider the following distributions. 
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4k ee 

Oh r gege BA, 
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eS 


1) 63, 63, 63, 63, 63, 63, 63, 63 











Pf pretest : 
2 62, 62, 62, 63, 63, 64, 64,64 
13.) 48, 49, 57, 63, 69, 68, 74,78 
4) 40, 41, 47, 52, 62, 87, 88, 94 i) 


The above mentioned distributions have the same mean i:e 63, but these 
distributions differ greatly in their dispersion, i.e. the extent to which the 
values are spread out from the average. ; 
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Though there is a great difference in the dispersion of the values of the 



















“ oe a — . « ~ of | 
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distribution, yet each of these distributions is described by the same isi 
mean, i.e. 63. We therefore need a measure to see how dispersed the : i 
datais. | . 
The measures used for this purpose are called Measures of Dispersion” EE att i. 

| f - a = ; ms, { : 3 
Range | ae aes pce eae 


The simplest measure of dispersion is range. Range is. the difference Det 
between the largest value and the smallest value in the data. If the-: Farin! 
Smallest value is denoted by X, and the largest value is denotec byX, 
then the range denoted by R is given Dye 2 ob Sie gp pamela 1 






R =X, —Xo 


For Example | 4 yee niall 
ah Boner Say beige 
For the set of values 6,8,/3, 11,18, 27, 23 bag i J ing ete 


R= : 27-6 = at 





EXAMPLE soar wae eee 
Find the range for the following sets of da a a oy 
@) 2,9,3,612,8 (i) 6 §,10,14 CS ee += 


* 
’ ey s tha 1 
eee OLUTION: q 
D y* ‘ _ if 7 


‘ ‘e smallest value =2 2 largest val ye = 12, Rang ge = 12-—2=10 


a} 
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ex. 










if Variance i is defined as the square of the standard deviation, i.e. the mean 
ofthe squared deviation from ile mean. Itis given by: 


Lb - > 


 ~ (Var= ZX) x ———— (for ungrouped data) 
n 


Had 2h a ac grouped id 


£ Wott Wot Wii 

Cg Deviation 

itis is defir ned 2 as the positive square root of the mean of the squared 

* aC leviations c of the values from their mean, The standard deviation of a 
ie set of n values, X))Xp,+.....X,iS denoted by S, where: 


J 
, ~ 
* 

fe 








= 
= li, | 


ai 
PL} a 


» Gor unsrouped data) 






en pees, tet he aa 


ee "f 


rr. 


bt ay 


or ie 


Bray ie 
er ee Pe + | (3 3 — 5)? 4 


= 7 
= ee - 5) “ 


Thus standard deviation = S-= 3.63318 anny iy 
Variance = Ee— xP =f oo 
n 7 4 a “ 
EXAMPLE-2 a Oe } } 
Find the standard deviation for the frequency distribution of iu ie 
marks obtained by 50 students in English at a certain ie 
examination. Also find the variance in this case. if 

a 8 

. ee 





me Here it | 


O_ 


awe . we bw 
. 
jee bt = = ae eo 
a 4 il ut : ; 
ee oi her el eee et 
4 j a» - 
1 ‘ , 


“ SS = 39 marks 
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—————————— 
F XERCISE — 10.4 


~ Construct a cumulative frequency polygon (that is, an ogive) for the 
‘given data. 


() The table shows the distribution of weights (in kilograms) of 60 boys 
often years of age. 


31-36 | 37-39 | 40-42 | 43-45 | 46-54 
[Fremey | 8 | 10 | | 2 | 2 






(ti) The table shows the distribution of times taken (in minutes) for 50 
children of five years age to eat their school dinners. 





(tii) The table shows the distribution of the ages of people boarding buses 
atthe bus station between 08.30to 09.00inthe morning. 


| Age (years) 


Classes 


%, ; : Frequency 














50-99 0-108 
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Review Exercise — 10 





Il- Encircle the correct answer. 





(i) When a bar graph is constructed, so that the area of each bar is proportional 















to the number of items in each group is called. ) » 30 
; : § f = 
(a) curve (b) ogive (c) histogram (d) bar diagram » He 
(ii) The summary statistics which measure the middle (or center) of the data i} ae 
is called: | | , i 
(a) mean (b) mode | | , te 
(c) median (d) all of these / ¥ 4 
< 7 
(iii) \f all numbers in a set are added together and then the total is divided by the — at. 
number of scores in the set is called | a 
(@) mean (b) mode (c) median (d) weightedmean 7 
: at + 
(iv) The middle values of data arranged in numerical order is called | . 
(a) mode (b) median (c) mean () spat: mean iG 
(v) The score which occurs most often in a set of data is called 2 
(a) mode (b) mean (c) median (d) oe ltt 
| we 
(vi) Sr aud Bue Ee is called Rie . 
: - ae | 


(b) arithmeticmean | 
(d) weighted mean " are tete) 


(a) mean value of x,,X,."")%, 


(Cc) geometric mean 


2 


(a) harmonic mean (b) mode 


=. 41 


| (ii) H= is called 
























yy Wx . $4 : 
| ov i) Xv = is called Pap Ss a 
Yw | 
Ys , 
(a) arithmetic mean 0 i “weighted me 
(Cc) geometric mean Mh @O bee 





: (ix) ) Xe, - -X)= = 0 is one of the prope sites of 


mC) arithmetic: mean ek . = “ (0) ge '~ metric y 
i ao ol Os mod we > 






Lay 
eus 














o 
2 


(viii) H= 





Fill.in the blanks. | 


(i) When a bar graph is constructed, so that the area of each bar is proportion 
to the number of items in each group Is called a . 


(ii) The summary statistic which measure the middle (or center) for the data 
is called 


(iii) \t all numbers in a set are added together and then the total is divided by the 
number of scores in the set is called 


(iv) The middle value of data arranged in numerical order is called 


(v) The score which occurs most often in a set of data is called 


X, +X, +X3 + +. “+x 


(vi) X= —“is called the 


n 


(vii) The nth root of the product of the values of a set of n positive values 
is called 


Le is called the 


z( 
xX 


(ix) Xw = ae is called the 





(x) DG; =I) = () is one of the properties of __ 
3- Find the standard deviation of the values 2, 3, 6, 8 JI. 


4- Find the standard deviation and variance for a set of ungrouped 
values, when n=15, > (x-x)° =1444 


§. For the data 3, 5, 6, 8, 8 9, 10, find 
(i) Mean (ii) Median (iii) Mode 


6- | Findthe mean, median and mode for the set of the value 











__ feciprocal of the arithmetic: nea 
A. : Nalues. - ‘ | Wr 


When a bar chart is construed, so that the area of each bar is ) | 


a 
proportional to the number of items in each group is called a | 
histogram. 
Cumulative frequency is a running total of class frequencies. | ae 


When the cumulative frequencies are plotted against the end 
point of their respective class intervals and joined together, 














the resultant graph is called a cumulative frequency polygon = | ti 

or ogive. HOON Poe. ni 

, i 

These are summary statistics which measure the middle (or ei 

center) of the data. & 

| ae | 

To obtain the mean of a data, all numbers in the set are added 3 H f 

together and then the total is divided by the number of scores | i 

in that set. a” Y 

, 7 a El 

The middle value of data arranged in numerical orderiscalled | a 

The mode is the score which occurs most often in a set of rere: a4 
data. 27! ae 


Arithmetic mean of an ungrouped data is obtained by adding 
all numbers (scores) in the set together and then the sum is 
divided by the number of scores in that set 


~ 
~ 


a 


The geometric mean “G” of a set o of waa si 
X/,X>,..X, is the nth root of the procus s 


2 =. ms és 
The harmonic mean H of a set of va vel . 


SUMMARY 


Variance is defined as the square of the standard deviation, 


~~ j.e. the mean of the squared deviation from the mean. 





The simplest measure of dispersion is range. Range is the 
difference between the largest value and the smallest value in 
the data. 


The average maleated by using “x” consecutive values of 
_ the observed series, for example we have to calculate 3 years 
moving average, then we take first three values from the 
series, add them and place against the middle of its time 
period. Then repeat the operation by dropping Ist value from 


the beginning and including first value after the preceding 
total. 


Standard deviation is defined as the positive square root of 
the mean of the squared deviations of the values from their 
mean, The standard deviation of a set of n values, x,,x,,.......X, 
is denoted by S. 


If X;,Xz,-+,x, have weights W,,W,,--,w, , then the weighted 
arithmetic mean or the weighted mean (denoted by x, ) is 
__ defined as: k 

: Dx; 


— 4 
x= 





1s 
= 


= 
i 
le 
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Answers oe ee 
Exercise 1.] 
Noe ands 3 - 
- (i) — Siti) 2 feo) Ce i 
y » =~ 7% (CY Ot) Fig 2) Sy) 3 «(Wii = (vil) 7 a | 
2 G2 iy 2 ot 
(ix) 8 (x) 2 (xi) 400 (xit) 40 . f 
2- (i) 75% (ii) 60% (iii) 16% (iv) 65% . ee | 
@ (i) 16% (iv) 65% (vy) 124% vi) 52.5% (vii) 38.3% | 
(Vili) 266.66% (ix) 160% (x) 87.5% (xi) 62.5% (xii) 37.5% [ <a 2 | 
3 (047 (ii) 0.58 (iti) 0.92 (iv) 0.08 (012 w12 ~*Y 
(i) 1.80 (vil) 1.45 (ix) 0.055 (x) 0.0533 (xi) 0.486 (xii) 0.583 7 x j i 
4- (i) 50% (ii) 90% (tii) 125% (iv) 139% (v) 172% Lapiz wh OO a 
(Vil) 264% (viii) 341% ~— (ix) 84.5% (x) 178% (xi) 158% (ii) 65% | Aa 
S- (ii) 830% (iii) 2.0.4 Gy) 3! PLE vy \ Poi 
iii) 50. (iv) 59°02 % (v) 55044 ee Bt 
: | ; | p . ne. ‘| 
Exercise 1.2 we is ie 
I 55% = 18% ~~ 3- 12% =~ he (i) P= 208, C =68, 1 = 48, B=76 wis? kh ae 
5+ Math 6 27.78% 7- 500 pages  & Rs.7500 % 20% oN aft 
Exercise 1.3 
Ie 4:1 (ii) 4:1 (iii) 1:4 (iv) 1:1 page: 
2- (i) 10:9 = (ii) 16:15 (iii) 25:2] iv) a aes 
| (Vi) 1:50 (vii) 3:4 (viii) 3: 7 Cr 6:5 nad — oe 
) a F ; Pheer “ ) 
| 3- (i) 14:9 (3:25 (ii) 9; oe Seah & s 1€ ) Pat eae he 
| | ; , se wie ers Fp aay f <p 
| 4. W, 13:23 (i) 23:17 (iti) -23' 12, (iv) 12:17 17 y) pire gts 15 
| ag ie aye 






= | 

«eer 
Ben fi pa. A 

ws) 


| 
j 
| 
7 i 
gg 


| 
tL 


is Ah Th ils & a4 ons $- 2:1 


6 1) 3: 4 ( ike: 33 “ty 1:2 - rb bee: fe. te ws 8:7 Gi). 7:1 (ii) 8:1 
W E 4 (ii ). Ae 1 i 13 
; at Bd wo . 21 ai). 
pits sail Se Fam se ; > 


aS Ta fig. eT 


a ao 4 , 
—_ ‘ae et eI 
es" sa 


— 
2 ta eee 
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; 
2 Ra's 
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eS rere 
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Exercise 1.5 

]. . 20 2- Ysuits 3- Sliters 4- 75km/hr 

5. Sdays 6 120 bicycles © J. 864 fans 8- 720 soaps 

9- Rs.2240 10- Rs. 18200 1l- 1/0 cows 12- 2700 bottles 

| Review Exercise -1 

I- Encircle the Correct Answer. 

jb (wb - (iia (iv) d (we (vib (viilc (ila (ixda Wb 

2- Fill in the blanks. | 

(i) 450 (ii) en (iii) 28 % (iv) 67% (v) 29 % (vi) antecedent 

(vii) consquent (viii) extremes (ix) means (10:9 

3- 30% 4- Rs.7000 s- (i) 2:1 (ii) 22:5 (iii) 11:3 

6 2:3 J- 16 days 8- Rs.9720 
Exercise 2.1 
| I+ Rs.27750 2» -Rs.7500. © —*RS.15,000 —4--Rs.36,250 ——S=_-Rs.60,000 
| & &s.17500 ~——-J-- widow Rs.93750; son Rs.262500; daughter Rs.131250 

Hil | & widow Rs.50,000; daughter Rs.87500 9 Rs.3,75,000 
ae | 10 widow Rs.2, 50,000; son Rs.8,75,000 
SP, ’ ee. 
ia : __ 1- widow Rs.60,000; son Rs.84,000, daughter Rs.42000 12- 100,000 
=. 53 3 if . « ° 
co | Review Exercise 2 


| I+ Encirce the Correct Answer. 
| Wa je (iia (ja (Yc bb § vipa (Vile (iva) 


7 : 

- a» s q ; 
i 7 " 

;* - 4 i. . ! 

J Ww 4 4 i | i 

v) - i : iE. 
— - 
: 
e i 
= 7 - 






oh (i) 2.5 % (yl10% (ily 3% ~~~ ivy Rs.5000 (vy) Rs. 10,000 
nit) —~ ii) — 2: a 
(ii) 5 ; (viii) ; (ix) 2:1 (x) : 


: 4 Rs,24500 5. widow : Rs.5,62, 500, Sons : Rs.19, 68, 750 
eee ” y : Rs.6,00,000, Son: Rs.8, 40,000 each, daughter Rs.4, 20,000 each. 
; 7 ' + 7 ae 7 — — ns en ere - : ~ . 2 Not for a ee 


t 
* 





iat 

































== i 
Exercise 3.] J | 
I~ (i) Rs.1045 (ii) Rs.1463 (iti) Rs.10560. (iv) Rs.119700 (v)Rs.494.40 (vi)Rs.72960 | - | | 
2- Rs.2.73,000 3- (i) Rs.640 (ii) Rs.925 (iti) Rs.1560 (iv) Rs.3000 (v) Rs.75 J 
4- 125% 5. 25 % 6 Rs.1260 T- Rs.213 8 Rs 12/5 | | 
Exercise 3.2 - | | 
l= (i) Rs.684.32 (ii) Rs.2622 (iii) Rs.364.08 2+ (i) Rs.560 (ii) Rs.975 (iii) Rs.2500 | | 
35% 4 75% 5» Rs.400  & Rs.920 ‘I> Rs.11730.60 —‘& 20% : 
Exercise 3.3 \aoae | 
1- 60,000; 40,000: 1,00,000 hi sn] 
‘- Ali's share Rs,22, 500; Daniyal's share Rs.33,750; Abdullah's share Rs.56,250 fe a 
3- 180; 240; 300 
4. Profit Ist partner Rs.1,00,000; 2nd partner Rs. 1, 50,000; 3rd partner Rs.3, 50, 000 
Amount Ist partner Rs.600,000.2nd partner Rs. 900,000. 3rd partner Rs. 2100, 000 | 
5- 39200 6- (a) Rs.70 Total amount Rs. 154 
Review Exercise $ ae | 
I- Encircle the Correct Answer. . j 22 RA late 
fc (ii)b (iii)b (iv)b_ = (a | “ky alga A cm 4 
2- Fill in the blanks. a | Sea pak 


(i) cost price (ii) sale price (iii) profit (tv) a5 100 (vy) 100 — dlscount, 
3- 5.5% 4. 166% 5- 9000; 15000; 9000 6- 10000 A) 2 





. Exercise4.)00 se 
1- 161.406 2- Rs.111724.5 lore Rel ‘i 4. dol 
} 4- (i) Rs.12615 (ii) Rs.12517.42 (iti) Rs.97.58 > (i) Rs.4.63 (ii). digress on | 









= 


| 6 15772 J= Profit = Rs.1099.58 8- Proft= RATS. 
| |°- qeaiinase is applicable for Rs.10055.20 Oe Rs.1857.37 : 


Ps 


| 
a). Rs.J100 2» Rs.132 2: 10 years er 5 Rs 1018 
| 2 (oR. n8720 ) sear PO tae ai ) * = 
a 07 7%, Rs, 1989. (gz) 6%, Rs. 540 (h) Rs. ae : te r 
| ne (i) Rs.94.50 (ii) R8.257.34 (iii) i) Rela s 03 (iv Rs, 149.4. (s; 

Li2- as 5829.57 130 Rs.90813 Ve 955087 


it for Se = 
| i) !)) 


il 


1 =| a ? 
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Exercise 4.3 
















J- Rs. 1520.50 2- Rs.88.50 3- Rs.65000 4. Rs.7084 §- Rs. 3600 
6- Rs.35000 7- Rs.157.49 8- Rs. 3040 9- Rs.6480 
“a Exercise 4.4 
- Amount of | Yearly Half yearly | Quarterly Monthly | 
policy premium premium premium premium 












|) 50,000 | 2250+ 125 
| (ii) 100,000 | 4500 + 200 
(tii) 150,000) 6750 + 200 1876.50 
(iv) 200,000 | 9000 + 200 2484.00 


2- Rs.(50,000+ I, 20,000 + 4500) = Rs.1,74,500 3 Rs.(150000 + 135000 + 121500 + 0) = Rs. 406500 
4. Rs.700,000, Rs.159050 5- Rs.4,32,250 + Rs.(36,125 + 32512.50) = Rs. 68,637.50 

T- Rs.(26, 250 + 23,625 + 21, 262.50 + 19136.25) = 90273.75 benefit Rs. 9726.25 

8. Rs. 800, 000 (approx.), Rs.23400, Zero. 


| Exercise 4.5 


; : : P 2 © + 
_ T= @)i.Rs.90 ii. 25% (b)i.Rs.150 ii. 165% (c)i.Rs.3000 ti. 12% 2 (i) Rs.21 (ii) Rs.288 
. _ 3+ (@)i.Rs.236 ii. 18% (b)i.Rs.517.50 ii. 15% (c)i.Rs.1960 ii. 22.5% 







641.50 
1269.00 










f= (a)i.Rs.63 ii. 7% (b)i.Rs.200 ii. 15% (c)i. Rs.75 ii 16=% 
of 5- (i) Rs.3716.80 (ii) Rs.516.80 (iii) 16.15% 

Review Exercise 4 
ae Encircle i Correct Answer 


ie = 1= 






bers: {Qa (iijb (iia (ic (a (via vii)ae (vili)e (ix) 

me : 2+ Fill in the blanks. 

‘i / f _(@ cheque () pay order (iii) ATM (iv) profit (v) rate 

r (vi) time (vii) mark-up (viti) premium (ix) insurer (x) insured 

. ue - Rs.515, 850 ~ 4» Rs,700,000,Rs.159,050  5= Markup Rs.2.770 — Prinicipal Rs.27.230 
es Be) ena oe Exercise 5.1 


8000 - s.6400, Rs.46400 3- Rs./8,00,000, Rs.28,00,000 
fs 240,00 Rs 320,00 ‘5. Rs. 11250, Rs.13950 6 Rs.16350 9 7* Rs.21375 





| 
+ et = Tart ee : — , : = = 
ae - z a) ae i s : ‘ 
ye Sea | Wot for Sale-PESRP 
2 . 








Exercise 5.2 eae 


| 1-@ Rs.5124.29 (ii) Rs.9168.056 (iii) Rs.3622.84 (iv) Rs.950.12 | 
(v) Rs.14771.5 (vi) Rs.9848.75 ae 
2- (i) Rs.1155.39 (ii) Rs.718,09 (iii) Rs.1540 (iv) Rs.1021.4] T® i? 
: 1 
3- (i) Rs.3153.50 (ii) Rs.3808.00 (iti) Rs.4462.50 (iv)Rs.160650- == 
(vy) Rs.2856 (vi) Rs.1874.25 ; 
Exercise 5.3 
ls 48 hrs,Rs.1920 2» Rs.4800 3+ Rs.17640 & ‘Rs.26500 5» Rs.4l,500 
6- (i) Rs.1975 (ii) Rs.2725 (iii) Rs.2875 7- Rs.10,800 : 
Review Exercise 5 ‘ae 
l- Encircle the Correct Answer. aah 
(i) a (ti) b (tii) a (iv) b (v) a (vi) a (Wile, i 
2- Fill in the blanks. 
“1 Wi) tax (ii) direct tax (iii) indirect tax (iv) sales tax mo) exercise duty 


(vi) property tax (vii) income tax (viii) Rs.90,000 . (ix) Rs.1200 (x) 4,50,000 | 
3- Rs. 19200 4. Rs.24750 5-Rs.15867.37 | 













6- (i) Rs.1017.48 (ii) Rs.736.02 (iii) Rs.989.23 (iv) Rs.1055 > Rs.70500 = | 1: 
| Exercise 6.1 ro | € “ae 
l- (i) Redical 3; Redicand3 (ii) Redical Ja; Redicanda (i ii) Redical J11; mee | oy 


(iv) Redical V6; Redicand6 _(v) Redical V5; Redicand5 (oka Vi3; Redica nd 
2- (i) a” ii) a (iii) a (i a” | 
3 (i) J25,5 (ii) Yo4,4 (iii) Y81,3 (iv) 8127, 
(vis) (1000) - 100 (viii) J64;8 abd 
i 4 (i)a’ (ii) a’ (iii) 30° iv) 2a?) a: 


ee ee 


= 


a — 








) Ss 
{ . 


| 


TE 4 i, . JM. 32 rf 
: ee | 2.3/2 by 4 oy & 
ae iF (8+ yl? — (ix) 2x) Fores 
Toad | $2) Drsotre 


“) le? 1 ‘7 ih 
(ae mi 
Oa = = + 5 9 ye in yal 
| irs iV mar 





& W V21-— (iy Y512 qos 12187 


_ bi pie me eae 


= ys 
a i ‘io ‘ 
see 










Exercise 6.2 








eT A ees d ‘hiss a : 
Does xo) EEG a7. 
= RYS jp | 2a‘h° 





| eg LT en” rd Scam «Sd a 


: * 


=i 
3 Fr 


(4° Le wa" > Gili 10x” (iv) x? (v) 2y"" (vi) 5x? 


“/- 
ra 
‘ 


~? f 
, * ‘ 
" 
i 
4 > 
oa fi 
il 





fs, 9 (i) “ a bs 





. 
7 “~d 






‘ 
- 





5 
* 
iA 
of 
2 4 





T= I6ac* 


13- a°b'c 


18- 2/87 


Me abc” 


ey t< it ‘a hn aaisic y- 
2 @. we fy at 5 t? sat! (iv) 20725 (yy xl SH 8 


05 5 ae (v) xy WS (vi) as Bee 


2.566324 sie 2 


is) 





N006365 Weasxs in 


eI © a8 ee 
‘Sy J0 om Se 4.4> 1/0 


“1aspettt 
~ Oe me Ce IN 






1. CY 






Exercise 6.4 
- 3 3 Gio WT 2 wea es”. | 
2 (i) 1.7170 ii) 0.7996 (ii) 1.7873 (i) 3.7859») 34771 













3- (i) 0.8044 (ii) 1.8044 (iii) 3.8044 (i) 0.01090 (ii) 1.444 (iii) 26530 


Exercise 65 


J] 
gm rm i es ee 
"s - ss ; 
a ‘ 


5 
I fi) 2 (ii) 2 (iii) — 2. (i) 1 (ii) 3 (iii) 4 (iv) 2 W)3 
? 

| 1.3472 x 22.79 22,13 x0. 86 x 4.3 
3 (i) log x Ai) log. 13x 0.3547 fii) lor 57.86 x 4.385 ’ 

5 3 2.391 x 3.072 
4- (i) 1.923. (ii) 19.19 (iii) 0.9945 3 
8- (i) 0.3291 (ii) 19.19 (iii) 14.139 (iv) 0.3466. (v) 160.4 aansaoe 5 a nn 4 
(vil) 1964 (viii) 2.082 9- 27.71 10- 67.39 W- 0.1224 by ae aa thi i. j 


Review Exercise 6 ot, Ba 
l- Encircle the Correct Answer ; | : ee 
b (ija (ii) b (ie a (ib (vida (villh (ed Ga Po 
2- Fill in the blanks. . Cao ed Psy 
(radical  (ii)radicand _(itiJexponent (iv) base (common logarithm — 












(vi) characteristic (vii) mantissa ‘ Sh ack 
1% @ x77 (i) a0"? 4 xy Wi) ae fi @ 0.2963, (i) 5.158 (iii) 0.2465 
; BY s pt Te z 
| 2 | : A 
| Exercise 7. 1 ig as eae 
ee Sy a < 
| 0456 a -18-27 Gi 8 O57) 
oh B. | = ) (i Ys ee : , 
Cora 9° 27 : * Be ‘Tite 









yee Bd 


iy) i gee ii Wi 


| 2) 5) ii) 20160 iti) + 










| ok y iI. 1D 28. Ri 4. 1664 
| : :. ee yea r. rae ft r 
te a 28.27.80 33 m0, — re ~ Wi) 2 2 hd (16, ds 





Mf . led j 
wad a eS _ __ 4 ee reel =. 
















Exercise 7.2 


1G () 243 (ii) — 58 wy -82 (iv) 74 (v) -74 


i". 


eal 16 i 132 ay 4 (0) 65 (79 i) 193 & 12 4. 39 
qq = GULAS | —- 


ere 2 
ots S220) TS 12 1ix 6 3n+24 9 ( 3 10. =2)1,4,7,10,13,...... 
= re 3n+] | 





mi } ig Jt es - 
| Ee Exercise 7.3 
| 2 Gi) x43 GM 2~W Wy x41 2 0,9 $- 13,15,17 


« 38 41 44:47 50 53 A, AID 2 Toe 23 
5- 9 ie . 7 SEPP TR 6- Pi py rein ary 


- 1,17 


soi¢ 48 Ae 324 i) 3. (i) Stl) 10 


10- 2, 6,18 or 18, 6,2 


(ii) +6 a, £27 . 


“Ts. 
en nl 





Review Exercise 7 aa | 
I- Encircle the Correct Answer | 














Yb ifije fitja (wa We ib (ila iie (xa @ b , | 
2- Fill in the blanks. | : | | i 
(i) a, (ii) 15 (tii)nth term (vi) 10 (v) atb | I 
(vi) common ratio (vit) ar” (viii) + Jab (ix) 4 (x) 3n+ 24 : 





sd, =2n+1, 37» a,=( 
8- 2,6,18, or 18,6,2 


3 
§- 32 1 (3) SIS 248 
2n+3 


a Ne i —— 


Exercise 8.1 3 ‘ 

l. (i) {1,4.6,7,8,93 (ii) {34,567.89} (ili): « {473 ~~ ivy) “43 | 
(Vv) {1,3.4,5,6,7,8.9} (vi) {4} - | 

8. (i) A (ii) A (iii) A (iv) © () © (vi) A'UB’ | 
(vii) A'()B’ (viii) A (ix) ® x) ® | < 
Exercise 8.2 
3,1), (3,3). (5,1) (5,3), (6,1), (6.3)} {13 LY 9, 3,3), G3), BO} oes 
Dom Ax B = {3,5,6} Range AxB = {1,3} i 
! Dom Bx A = {1,3} Range Bx A = {3,5,66 = 4 ae 
J% (62-2), -2,0}, (62,4) (1-2) Dom = {-23 Dom = {-2 1p 
Range = {-2,]} Range = {4,—2} : : iii 3 | ; 
QE ee 4. {(2.2). 3.3), Be ae 
Review Exercise 8 E ye 
1 | Encircle the Correct Answer west pie “eh 
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| GLOSSARY 
| Unit-1 © PERCENTAGE, RATIO AND PROPORTION 


Percentage: Percentage means out of hundred. 
Ratio: A comparison between the two like quantities is called a ratio. 
Antecedent: In a ratio a:b, “a” is called the antecedent. 


Consequent: [na ratio a:b, “b” is called the consequent. 
Proportion: The equality of two ratios is called proportion. 


Extremes and Means: Ifa:b::c:d, then “a” and “d” the first and fourth terms are called 
extremes and “b” and “ec” the 2nd and 3rd terms are called means. 

Direct Proportion: The relation between two ratios in which an increase in one quantity 
Causes a proportional increase in the other quantity or decreases in one quantity 
Causes a decrease in another quantity is called direct proportion. 

Inverse Proportion: The relationship between two ratios in which increase in one 
quantity causes a proportional decreases in the other quantity or vice versa is 
called inverse proportion. 

Compound Proportion: The relationship between two or more proportions is called a 
compound proportion. 


Unit-2 ZAKAT, USHR AND INHERITANCE 


Zakat: Zakat is a transfer payment which Sahib-e-Nisab Muslims pay at given rates by 
them according to sharia or through the Islamic rate to the poor and needy in or 
after month of Rajab. 

Sahib-e-Nisab Muslim: A Muslim who owns or keeps in his / her possession at least 7, 5 
tola gold or 52.5 tola silver or cash money equivalent to value for one year is 
considered a sahib-e-nisab Muslim. 

Exposed wealth: This includes agriculture goods camels, sheep, goats, minerals, 
business inventories etc. 

Unexposed wealth: This includes gold, silver, cash money, liquid assets etc. 

Rate of Zakat: Rate of zakat is 2.5 % of the total value of the goods or money. 

Ushr: It is a tax paid at the rate of /0 % from agriculture produce of land which is 

3 irrigated by natural resources and 5 % by artificial. 
Inheritance: Distribution of remaining inheret amongst the heirs according to sharia after 
the burial ofa deceased. 


Unit-3 BUSINESS MATHEMATICS 


Cost Price: The price at which a particular item is purchased is called cost price. It is 
Rie denoted by “CP aP 
_ Sale Price: The price at which an article is sold out is called the sale price. It is denoted by 
“SP*. 
Profit: If the selling price of an article is greater than its cost price, then the difference ol 
= these two is the profit earned. Itis denoted by “P”’. 

Loss: If the selling price of an article is less than its cost price, then the difference of 
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Marked Price (MP): The price tagged on a card of each and every article in a shop is 
known as the marked price, It is denoted by “MP”. 


Unit-4 FINANCIAL MATHEMATICS 

Current Account: A running account which continuously remains in operation due to 
its liquidity, 

Saving Account: Itis meant to encourage thrift and promote saving among the persons of 
small means. The bank pays nominal interest half yearly on the basis of monthly 
balance to the depositors. 

PLS Saving Account: Profit and loss sharing account opened with small amount with 
profit earned on loss sustained at the end of each half year / full year depending 
upon the mode of payment, 

Fixed / Time deposit Account: The deposits kept with the bank in a account for a certain 
period of time ranging from 3 months to 5 years, 

Foreign Currency Accounts: Account maintained with the bank in foreign currency 
like dollars, pounds and Euro etc. 

Negotiable Instruments: It meansa promissory note, a bill exchange or cheque payable 
whether to be order or bearer of the instruments. 

Insured: The person or entity whose insurance is being done is called “the insured”. 

Insurer: The company under taker the act of insurance is called the insurer. 

Insured or Insurant: Aperson to whom an insurance policy issued, the beneficiary ina 
contract issuance is called insured or insurant. 

Insurance Policy: The contract which is executed between two parties is called insurance 
policy. 

Premium: The periodic installment to be paid by the insured is called premium. 

Maturity: The time-period agreed upon by both the parties (insured and insurer is called 
maturity.) 

Bonus: The agreed amount to be paid back on maturity or expiry of the agreed period, 
includes the actual amount paid in installments plus profit is termed as bonus. 

Cheque: A bill of exchange drawn on a specific banker and not expressed to be payable 


other wise on demand, 
Pay Order: Acheque like instruerent issued by bank on the request of its customers. 


Bank Draft: An order to pay money, drawn by one office of a bank upon another office of 
the same bank fora sum of money payable to order on demand. 

On-Line Banking: This system indicates that a direct connection is made to centralize 
computer system for authorization or validation defore a transaction is executed. 

ATM Card: It is a payment card issued to a person for activating automated teller machine 
computer based terminal which allow consumers to make deposits and with 
draws. 

Credit Card: Acard indicating that the holder has been granted a line of credit enabling 
the holder to make purchases and or with draw cash. ' 

ATM: Amachine installed by the bank to dispense cash to its account holders. 

Profit: Profit is the amount which is paid by the bank on the deposits maintained by 












the client with the bank. ae. wT? } ' 
Principal: The amount/capital borrowed or lent is called principal. i b 
: Rate: Thepercentage of interest charged is called rate. i, | 
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Time: Theperiod ofthe loan or deposit is called the time. 
Amount: When the interest is added to the principal, the sum is called the amount. 


Mark Up: The interest earned by the bank is named as mark up. 

Leasing: Lease is a contract where by the owner of an asset, the lessor, gives the hirer, the 
lessee, the right to use the asset for a specific period in exchange of rental 
payment. 

Down Payment: The customer is required to deposit the payment with the bank along with 
the application form. 


Unit-5 CONSUMER MATHEMATICS 

Tax: Money that must be paid to the state, charged as a proportion of income and profits 
or added to the cost of same goods and services. 

Direct Tax: These are the taxes which are charged on income, property and profits in the 
from of income tax, property tax. 

Indirect Tax: Indirect taxes include duties, motor vehicle taxes, goods and services taxes 
(GST) general sale tax and value added taxes etc. 

Sales Tax: When we buy article we have to pay a certain amount of tax as the value added 
tax in addition to the price of the article. This tax usually given as a certain 
percentage of the selling price. In Pakistan sales tax of /7% is imposed on goods 
bought and services rendered. 

Excise Duty: It is the form of a tax which the buyer pay on a manufactured item at the time 
of purchase. 

Property Tax: A property tax is changed on the owner of land, house, flats or building at a 
standard rate of /6% on annual value of the property. 

Income Tax: It is the tax charged on all taxable incomes during the year from /st July to 
next 30th June. 


Unit-6 | EXPONENTS AND LOGARITHMS 


Rational Number: Anumber of the form 2 .g #0, p,q € [iscalleda rational number. 
q 


Irrational Number: Anumberofform4 2, V3, V5, 5, m..are called irrational numbers. 
Radicals: If Ya is irrational, where “a” isrationalnumber, then %/a iscalledaradical. 


Radicands: The symbol 4/ is called radicands . 
Base and Exponent: For any real number “a” and a positive integer “n” we define 
| ses a” =axaxax.......xa (ntimes). Here “a “a’'iscalled the base and “n” the exponent. 
Rial adical: A radical which has unity (one) only as rational factor, the other factor being 
S| i _ irrational is called a pure radical. 
Mixed R ” ae prpiical which has a rational factor other than unity, the other factor being 


Eecalleg a mixes radical. 
: The logarithm calculated to the base /0 is called a common 


had q Br, 


ant ntiss : : The logarithm of a number consists of two parts, the 
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Unit-7 ARITHMETIC AND GEOMETRIC SEQUENCES 

Sequence: A sequence is a function whose domain D is a set of positive integers. 

Arithmetic Sequence: A sequence i in which each term is obtained from the previous term 
by adding a fixed number is called an arithmetic sequence. 

Arithmetic Mean: A number “A” is said to be an arithmetic mean between the two 
numbers a and 6 if a,A,6 is arithmetic sequence. 

Geometric Sequence; A sequence in which each term is obtuined from the previous term 
by multiplying with a common ratio is called a geometric sequence. 

Geometric Mean: A number “G” is said to be a geometric mean between the two 
numbers a and 6 if a,G,6 is a geometric sequence. 


Unit-8 SETS AND FUNCTIONS 


Set: A collection of well defined distinct objects is called a set. 


N = {1, 2,,...........} is called set of natural numbers. 
M = {0,1,2,3.,...........) 1s called set of whole numbers. 
{= /.......-/,0,1,2,3,...........7 18 called set of integers. 


O = {p/q,q #9, p,q € I} is called set of rational numbers. 
QO’ = A set of irrational numbers. { 
R= QUQ'= Aset of real numbers. 

Universal Set: Ifthere are some sets under consideration there happens to bea set, which | 
is a super set of each one of the given sets, such a set is called the universal set 











denoted by U. | 
Complement of a Set: Let A be a sub-set of a universal set U. Then complement of A | 
is denoted by A’or U-A is the set of all those element 0/°// which are not in A. : 
Binary Relation: Let A and B any two sets, then any sub-set the caricsian product f 
Ax Bis called a binary relation from A to B. , ae % 
Function: Any binary relation f’ between two non-empty sets 4 and 3 such that: fy lie, aan 
(i) Dom f= ogee: 
(ii) First element in any two of the ordered pairs of fare not repeated then f is 
called a function from A to 2. [ Sige te ioe A 
| es. 5 dit ae oe ba 
1 wi ann: ' (te 
Unit-9 | LINEAR GRAPHS i) ope 
<i meme p meee) | | den 
Plane: The walls of a class room, the black board, t the top of the d | 
the table are all examples of a plane. : | raster a 
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peinigttangless OE | sree Ud ao called ord edi 





" —aeaae ss 5 a: T . 
way oer7TT >< ié a 4 
~ ag 


B - = lew aa yY 
=o. - va 






—_ — Ete 


312 GLOSSARY 





Unit-10 BASIC STATISTICS 

Histogram: Whena bar chart is construed, so that the area of each bar is proportional to 
the number ofitems in each group is called a histogram. 

Cumulative Frequency: Cumulative frequency is running total of class frequency. 


Cumulative Frequency Polygon or (ogive): When the cumulative frequencies are 
plotted against the end point of their respective class intervals are joined together, 
the resultant graph is called a cumulative frequency polygon or ogive. 

Measures of Central Tendency: These are summary statistics which measure the 
middle (or center) of the data. 

Mean: To obtain the mean of a ungrouped data, all numbers in the set are added 
together and then the total is divided by the number of scores in that set, 

Median: The middle value of data arranged in numerical order is called median. 

Mode: The mode is the score which occurs most often in a set of data. 

Arithmetic Mean: It is defined as the value obtained by dividing the sum of the values 

by their numbers. Thus the mean value of x),x,,........%, denoted by x is: 
== Xr Xzserrereer Xy 
fai 
Properties of arithmetic mean or mean: (i) The sum of deviations of values from 
their mean is zero. Symbolically: 5x, -x)=0 or D f(x, -x)=0 
(ii) x= Znx 
Dan 


(iii) D(x, — a)’ isa minimum if and only if a = x. 
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ATM 

B 
Bank draft 
Base exponent and value 
Bll of exchange 
Binary relation 


Business partnership 
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Cartesian plane and linear graphs 
Cheque 

Choosing an appropriate scale to draw a 
graph 

Characteristic and mantissa of a 

log of a number 

Commercial banking 

Common logarithm 

Commutative law 
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Complement of a set 

Compound proportion 

Concept of anti-log 

Converting a percentage to a fraction 
Expressing it as a fraction with 
denominator 100 

Conversion graph as a linear graph 
Conversion graphs 
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multiplying it with 100% | 
Convert a percentage toa decimal and 
decimal to a percentage 

Cost price 

Credit card (visa and master card) 
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